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a community project for a rhino breeding and ranger 
„  training facility in the heart of rooiberg, limpopo
There are many threats facing South A frica’s wildlife, the White 
Rhino being one of the most threatened species, said to be facing 
extinction due to the drastically depleting population figures as a 
result of poaching.
This project does not attempt to provide a solution to the Rhino 
poaching epidemic in South Africa, but rather to focus on dealing 
with the challenges of Rhino reproduction and protection. Allowing 
the architecture of the proposed centre to house the facilities that
bring Rhinos and humans together to assist in breeding, education 
and exposure to the species.
Ranger Training 
Centre
The diagram above shows the three main programmes in the 
proposed centre, the Veterinary Centre, the Visitor Centre and the
Ranger Training Centre, and certain elements they need to relate 
to. This diagram helped influence the programmatic placement in 
the design of fhe cenfre, and how a cohesive projecf was formed 
fherefrom.

CHAPTER INDEX
Abstract pg 16
Introduction and Document Structure pg 18
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1.1 ABSTRACT
“Animal constructions serve the same fundamental purposes as 
human constructions; they alter the immediate environment for 
the benefit of the species by increasing the level of order and 
predictability in the habitat.” [Atkin, T&Rykwert, j. 2005]
There are many threats facing South Africa’s wildlife, the White 
Rhino being one of the most threatened species, said to be facing 
extinction due to the drastically depleting population figures as a 
result of poaching. Rhinos are being targeted all over the world 
with the bulk of the White Rhino poaching occurring in South 
Africa. As a result, the Waterberg district of Limpopo has been 
chosen as the broader area of which the site is situated to partially 
eliminate the poaching threat. The Waterberg’s tourism industry 
has grown exponentially over the last few years, and the greater 
area has many tourist attractions including both public and private 
game farms and lodges. However, despite the increasing number 
of tourists visiting the area annually, there are still high levels of 
unemployment and poverty in the area.
This research report does not attempt to provide a solution to 
the Rhino poaching epidemic in South Africa, but rather to 
focus on dealing with the challenges of Rhino reproduction and 
protection. Allowing the architecture of the proposed centre 
to house the facilities that bring Rhinos and humans together 
to assist in breeding, education and exposure to the species. It 
is essential that the approach to the design of this centre does 
not interfere wifh the natural habitat of the Rhinos and how they 
exist in the landscape. The project has thus been treated as both 
a landscape and architectural design to ensure that the user
experience through the site is equally important to the Rhino as it 
is to the human occupants and visitors.

1.2 INTRODUCTION & STRUCTURE
Introduction:
Commonly known to most, the White Rhino species faces the threat 
of extinction due to the drastically depleting population figures. 
This statement has been elaborated upon and researched further 
in the bulk of this research report and a proposed solution to some 
the challenges associated with the epidemic are outlined by 
showing how architecture can bring humans and Rhinos together 
to aid in the repopulation of this endangered species.
After many years of visiting the Waterberg area and specifically 
the area of the site, it has become apparent that while tourism is 
growing in the area, wildlife conservation, game breeding and 
hunting dominate most of the farms in the area. Tourism has been 
linked with many of these activities already and thus the inclusion 
of eco-tourism in the project has been made.
The nature of this research report is to investigate how architecture 
can bring humans and Rhinos together in a community integrated 
project to boost Rhino populations past the point of extinction. The 
aim is to achieve this while still maintaining a natural landscape 
and adhering to the conservation of both the animals as well as 
the landscape.
In this way, the research report proposes a building complex 
including a community led Rhino breeding facility and ranger 
training centre with the inclusion of a visitor and volunteer 
programme to the Rooiberg area of the Waterberg District in 
Limpopo.
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Structure of the Research Report Document:
Chapter 2_Theory:
The research report document opens with a theoretical essay. This 
explores the proposed programmatic elements of the research 
report and how they came together to form a cohesive body of 
informafion which influenced fhe design fo fhe point of complefion.
Chapter 3_Site Location, Context & Analysis:
The proposed site for the project has been researched at depth, 
providing an insight of information which informed various design 
decisions that were made. Furthermore, this section outlines the 
context of the area, the user groups as well as the available 
materials on site. Climatic data has also been analysed for the 
design to respond to not only the site but the climate too.
Chapter 4_The Project Brief:
Through an understanding of the sections above, the project brief 
and programmatic requirements were developed for the design 
of the proposed centre. In addition to this, the accommodation 
schedule was developed and then used to start the conceptual 
space planning.
Chapter 5_Design Concept Development:
This section highlights the start of the design process, in addition to 
showing connections to the theoretical essay a further analysis of 
materiality and building processes is included. The concept was 
derived from models, sketches and exploration, all of which are 
shown and elaborated on in this section.
Chapter 6_Sketch Design & Development Process:
This section reveals the evolution of the design, from conceptual 
drawings, through to the design development process. Various 
informants are expressed and explained, including design 
decisions and the development of details that are illustrated and 
explained.
Chapter 7_Technical Resolution:
The technical study in this chapter reveals the construction 
process and how the proposed building is to be built. Perimeter 
sections, construction details as well as building performance are 
all included in this chapter.
Chapter 8_Final Design Drawings:
The final drawings and models of the project are presented within 
this section and reveal the overall design and aesthetic, and thus 
is a culmination of the research and design processes completed 
throughout the year.
Chapter 9_Viability & Feasibility Report:
The final chapter and conclusion to the research report indicate 
the viability of the research report including a business plan 
proposal for projected clients, operations & funding.
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2.1 INTRODUCTION
The nature of this chapter is to introduce the underlying theory 
on which the design of the proposed centre was based. This has 
been broken down into various subsections, providing the reader 
with an overview of each of the contributing elements. Each 
subsection will discuss these elements, motivating and providing 
a reason for the inclusion of them in the research report project. 
Additionally, the chosen location will also be accounted for and 
analysed.
In addition to the other Rhino species, the White Rhino is under 
threat and, not only in South Africa but worldwide. As a result of 
poaching and lack of breeding programmes, the number of White 
Rhino worldwide has fallen below 20 500. Due to the White Rhino 
being native to South Africa, [w w f . 2016] and the evidence that 
the species is under a huge threat of extinction, the repopulation 
of this particular Rhino species is the focus of this research report.
‘‘Conservation has long been a cornerstone of South Africa's 
wildlife management strategy. South Africa was one of the first 
countries to take the lead in conservation tourism with nature 
reserves and game parks.” [Simm, c. 2015] "Limpopo is dedicated 
to wildlife conservation, with three national parks, including 
a large part of the Kruger National Park, Mapungubwe, and 
Marakele, more than 50 provincial nature reserves managed by 
Limpopo Tourism and Parks as well as some private game reserves 
practising both nature and wildlife conservation.” [Simm, c. 2015] 
The proposed centre and research report will not only deal with 
animal conservation with the White Rhino breeding programme 
but also with nature conservation on and around the site.
The chosen site lies within the foothills of the Waterberg mountain 
range in the Waterberg District in Limpopo on a privately owned 
farm called Rotavi Private Game Reserve. Within this region, there 
has been a significant increase in the conservation of wildlife over 
the past few years. The majority of farms are privately owned, and 
many specialise in the game breeding industry. Although there has 
been an awareness of conservation in the area and the tourism 
industry thrives in the Waterberg, there are still a large number 
of local communities experiencing high levels of unemployment 
and poverty. As a result, these communities have been forced into 
subsistence farming, and reports of poaching have been made 
and could be a result of fhe high unemployment rate, although 
this is pure speculation of the farmers in the area. While the farming 
does not affect the area negatively, poaching is something that 
needs to be eradicated. It has been shown that engaging local 
communities in conservation strategies enable them to feel a sense 
of ownership over a project. Additionally, providing an ongoing 
source of income, which in return removes the need to poach for 
additional income and food. The Vingerkraal community, located 
just 12km via sand road from the proposed site, is one of the oldest 
remaining communities in the immediate area. Established in 1994, 
it consists of a few hundred former ‘Koevoet’ members. [Ap, Sapa. 
2012] Unemployment and poverty rates are high in this village, and 
thus the inclusion of these community members has been worked 
into various aspects of the proposed centre.
The purpose of this essay is to prove the viability of the research 
report topic and provide a background of knowledge and 
information to the reader on each of the proposed elements of
the programme before delving into the concept and design of 
the proposed centre.
In addition to this conclusion, a viability and feasibility study has 
been completed and can be found later on in the document in 
Chapter 9.
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2.2 THE WHITE RHINO
An introduction and motivation for the proposal of a White Rhino breeding facility.
“The White Rhino is a major conservation success story, having 
been brought back from the very brink of extinction. However, 
the current surge in poaching for their horns, particularly in South 
Africa, has seen record numbers killed in recent years. Urgent 
efforts are now underway to stop the poaching and end the 
illegal trade." [w w f . 20/67 In the last eight years 5 048 White Rhino 
have been poached in South Africa alone. That is more than 19 
times the number (261) that were poached for their horns in the 
27 years between 1980 and 2007, leaving only about 20 000 Rhino 
in Southern Africa. [Rademeyer, J. 2013] With reference Figure 2.2.1, 
it is evident that the population of the Rhino species as a whole is 
under a huge threat of extinction. Although the White Rhino has 
the highest remaining population, its nativity to Southern Africa, as 
well as its origin to the region, prove viability for a breeding facility 
of this particular species within South Africa.
The human race is so lucky to have special connections with the 
earth, nature and other species yet so many people in this world 
take this for granted and instead of preserving the Earth’s beauty, 
resources, and animals, destroy them. We are in a global crisis with 
Rhino populations dropping well into the endangered category 
and some species, like the Northern White Rhino, classified to be 
extinct in the wild with only three remaining worldwide, [w w f . 2016] 
Illustrated in Figure 2.2.2, poaching has seen an exponential rise 
over the last seven years in Southern Africa, with an exception 
to the slight drop in number from 2014 to 2015. However, these 
numbers are also only based on reported deaths and in fact could
Figure 2.2.1: Worldwide Rhino Population Figures [Save the Rhino, 
2016]
Figure 2.2.2: Recorded Number of Rhinos Poached [Save the 
Rhino, 2016]
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be much higher.
"The killing only stopped when there were no Rhinos left," said 
Ian Player, the author of The White Rhino Saga, referring to the 
Rhino poaching epidemic of the Black Rhino in Zambia and 
Zimbabwe in the early 1970s. After the first near extinction of the 
Rhinoceros species in the 19th century, legal hunting of White 
Rhino was resumed in 1968 in South Africa and, at the time, there 
was a headcount of approximately 1 800 White Rhino in the 
country. [Rademeyer, J. 2013] While some consider it to be a cruel 
sport and others a challenging hobby, it has been proven that the 
economic incentive hunting creates is critical to the sustenance 
of many animal species. Statistics prove that wildlife populations 
have increased dramatically over the last 50 years with the lift of 
the trophy hunting ban in South Africa. The country went from a 
500 000 head count of game to a head count of over 20.5 million 
animals today. Opposite to this, a ban on hunting was imposed 
in Kenya in the 1970s, and they have since lost 85% of their game 
due to a huge poaching problem. [African Sky Hunting. 2015]
As written by Rhino conservationist, and author Ian Player, "The 
great irony is that Rhino were nearly wiped out because of 
hunting in the 19th century, but it is through hunting in the 20th 
century that Rhino populations have exploded. When Rhino 
were put back on the hunting list, it was the beginning of the 
game ranching industry. The industry, at the time, were buying 
Rhino for a few thousand Rand, selling them on to European or 
American hunters for USD $25 000 and then putting that money 
back into conservation and buying more land and more Rhino.
I am very, very emotional about Rhino, but I am not sentimental. 
The fact remains that through death there is life." [Player, i. 2013] 
In 2008, 40 years after the lift of fhe Rhino hunting ban in South 
Africa the White Rhino population had a head count of abouf 19 
000, with roughly 5 000 on privately owned land/farms. That is an 
increase of 17 200 Rhino since the lift of the hunting ban in 1968. 
[Rademeyer, j . 2013] Since then not only has the hunting ban been 
reintroduced but the legal trade of Rhino horn was also banned. 
As a result, the world population figures have dropped, and fhe 
poaching statistics have risen. Thus, the reason for addressing the 
issue of the near extinction of the White Rhino as opposed to other 
threatened or endangered species in South Africa. Not only has 
it been considered an international disaster but also due to the 
nature of the animal and the different requirements for housing 
such animals. After analysing other animal conservation projects 
it is a common trend for the facilities to focus on one, maybe 
two, species as their main goal. This results in a concentration of 
research, facilities, and care for that particular species or animal.
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In Figure 2.2.3 below, two projected outcomes for the future of 
the White Rhino have been illustrated. Either poachers will get the 
better of them and they will only be known through photographs 
and skeletons in museums, or with the intervention of a breeding 
facility and increased game ranger support and skills they will 
continue to live on in the wild where they belong. This emphasizes 
the importance of the introduction of such a breeding facility in 
Limpopo.
The nature of the proposed centre is, however, to breed Rhino 
and not to hunt them. The controversial topic of Rhino dehorning 
is something that also needs to be considered and is under 
investigation in South Africa. The ban on domestic Rhino horn 
trade was lifted in November 2015 by a judge of the Pretoria 
High Court; however, it has since been appealed by the South
African Minister of Environmental Affairs. [Save the Rhino (2). 2016] It 
is not known to many that if the Rhino’s horn is trimmed without 
damaging the skull of the Rhino, it will grow back, the same way 
one's finger or toenails grow back once trimmed. Should the 
ban on legalised Rhino horn trade be lifted, the horn would no 
longer cost a Rhino’s life and African people would benefit more 
from saving a Rhino than from poaching it. [Hume, j . 2015] When a 
Rhino’s horn is trimmed without damaging the skull it grows back 
within 3 years and the 2kgs of horn one Rhino can produce in a 
year could provide finances for food and education for 5 families 
per annum in our communities. [Hume, J. 2015]
“San Francisco-based start-up, Pembient, plans to bioengineer 
fake Rhino horn. They hope that the synthetic horn, priced at 
about one-eighth of the reported $60 000 per kilogramme for the
Figure 2.2.3 - There are 2 outcomes for the future of the White Rhino. [Illustration by author]
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real horn, thus kerbing the economic incentive for poachers. The 
hope is that this will dissuade poaching in Africa for the Rhino's 
horn.” [Actman, J. 2015]
“The engineer’s at Pembient have figured out a way to turn keratin 
powder and Rhino DNA into a substance that is genetically similar 
to natural Rhino horn." [Seeker. 2015] While many believe this may 
be a solution to the huge Rhino poaching problem, many wildlife 
groups are sceptical. "There is no evidence that selling synthetic 
or biofabricated horn would reduce the demand for Rhino horn 
or dispel the myths around Rhino horn and could indeed lead to 
more poaching because it increases demand for “the real th ing"." 
[Save the Rhino. 2016]
International Rhino horn trade has been banned since 1977, 
so some may ask why the peak in Rhino poaching from 2008 
onwards? Was there a sufficient leakage in illegal Rhino horn 
trade to satisfy the demand? What about the fact that 60 Rhino 
were exported from South Africa to China in 2007 to start a Rhino 
breeding farm there as well as the massive rise in budget, USD $130 
million - five times more than the previous year, from the Chinese 
Government in 2007 for traditional Chinese medicine research. 
[Saving Rhinos. 2010] It is a well-known fact that Rhino horn is used 
in Chinese medicine for various purposes and the fact that the 
rise in poaching happened directly after the year in which these 
two critical events happened in China is hard to believe to be a 
coincidence.
The future demand for Rhino horn can only be speculated upon, 
and while there are many opinions on the matter, there is no hard 
evidence for what the future holds. For this reason, the main focus 
of the centre has been placed upon the breeding and protection 
of the Rhinos at the centre. While provision has been made for
secure storage of horns trimmed, this is common practice amongst 
Rhino owners to ensure the animals are less desirable to poachers. 
These horns can either be kept and sold later on should legal trade 
become available, or they can be burned and disposed of.
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2.2.1 SUCCESS OF OTHER RHINO BREEDING PROJECTS
“In almost all Rhino conservation areas, there are other valuable 
plants and animals. The protection of Rhinos helps protect other 
species. Rhinos contribute to economic growth and sustainable 
development through the tourism industry, which creates job 
opportunities and provides tangible benefits to local communities 
living alongside Rhinos.’’ [WWF. 2016] There is thus more benefit than 
just the expansion of the Rhino species by introducing such centres 
or projects.
Figure 2.2.4 - The Proposed Plan [The Australian Rhino Project. 2015]
The Australian Rhino Project is a relatively new project having 
started with their viability study in 2013. "Their mission is to fly 80
African Rhinos 11 OOOkms from South Africa to Australia to establish 
an insurance population and ensure the survival of the species.” 
[The Australian Rhino Project. 2015] Figure 2.2.4 illustrates their plan over 
the next four years by flying 20 Rhino across each year and then re­
introducing them back to South Africa when the situation permits. 
[The Australian Rhino Project. 2015]
““It is our absolute goal that, once conditions permit, we will 
reintroduce the Rhinos into the wild, anywhere in Africa, not 
necessarily South Africa. I believe passionately that Rhinos must 
be available to the world in the wild.” - Ray Dearlove, Patron and 
Founder, The Australian Rhino Project." [The Australian Rhino Project. 
2015]
This organisation has come about because the number of Rhino 
killed per year is greater than the number of Rhino being born 
each year, and they believe if we do not act now Rhino will 
become extinct by the year 2024. [The Australian Rhino Project. 2015] 
This then begs the question - why Australia? As seen in Figure 2.2.5, 
the reasons stated for Australia being a good place for the project 
are shown. [The Australian Rhino Project. 2015]
The concept of the project may sound like a good idea, and they 
have got some conservationists and naturalists backing them, 
including, the late Dr Ian Player, Sir David Attenborough, as well 
as Investec Australia. The project is only due to send over their 
first 20 Rhino this year should they get the funding so the success 
of the actual project cannot be determined yet. In the words of 
Ian Player, “It is impossible to overemphasise the importance of
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having a decent White and Black Rhino population surviving in 
Australia, particularly as the habitat in certain parts of Australia, 
thanks to the African exotic introductions, is ideal for the Rhino." 
[The Australian Rhino Project. 2015] While most species can adapt to 
new environments, and Australia does have a similar climate to 
South Africa, if the same operation could take place in South 
Africa, thousands of Rands and/or Dollars would be saved -  or 
could be put into the project in other ways.
In the North West province, farm owner, John Hume, runs a 
successful Rhino breeding farm with above average population
Figure 2.2.5 - Why Australia? [The Australian Rhino Project. 2015]
growth and excellent reproduction indices. Since its inception 
six years ago, 518 calves have been born from 373 cows. [Hume, 
J. 2015] Hume has also been encouraging the legalisation of 
Rhino horn trade to encourage more communities, government 
and commercial farmers around South Africa to start breeding 
programmes of their own. While many say he is backing this for 
his own financial gain due to his huge stockpiles of Rhino horn, he 
has completed a viability report on the costs involved in running a 
100-cow Rhino breeding facility to justify the legalisation of Rhino 
horn trade. The 2 charts shown in Figure 2.2.6, on the following 
page, done by Hume himself, show that a Rhino breeding farm of 
this scale (100 cows) without legislation of Rhino horn trade is not 
feasible. No one will ever be able to borrow the kind of money 
needed for starting a project like this from a bank. He explains in a 
TEDx talk that it is simply not sustainable in the private sector and 
that it cannot be done in the public sector alone. [Hume, J. 2015] 
However, after further investigation into the intricacies of Rhino 
breeding, it is not necessary to start off with 100 cows. According 
to the Rhino Husbandry Manual, 2-3 Rhino is all that is needed to 
start a breeding herd. [Metrione, L & Eyres, a  (Eds). 2014] The legalisation 
of Rhino horn trade would merely bring in more money and allow 
the breeding farm to expand quicker.
Should the Rhino farms be allowed to sell the horn, that gets 
trimmed from the Rhino for safety reasons anyway, it would 
be a way of sustaining the massive running costs of such a 
farm. Especially if they don't have any other source of income 
generation, and thus make this type of breeding more appealing 
to more game breeding farms. Hume has done the calculations,
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as seen in the chart, Figure 2.2.7, and the total investment amount 
per year drastically decreases with the sale of Rhino horn instead 
of drastically increasing as seen in the charts in Figure 2.2.6 where 
this factor has not been accounted for.
The annual financial difference made by fhe sale of Rhino horn 
is massive when looking at a 100-cow breeding farm. However, 
when sfarfing off on a smaller scale and including other means of 
income generafion through tourists, education, etc., the sale of 
Rhino horn is not imperative on the justification of such a project. 
For the viability and feasibility report developed for the proposed 
centre in specific, please see Chapter 9.
As often attributed to Albert Einstein, “Insanity: doing the same 
thing over and over again and expecting different results”. If the 
industry does not make some drastic changes the extinction of the 
Rhino is probable. Relying on donations and government funding 
to keep these breeding farms going is not sustainable and nor is 
it constant. When the costs are so high each year, a farm cannot 
afford to be a few million Rand short of what they need. The 
conservation of this magnificent species will rely on some different 
methods combined, including anti-poaching schemes, breeding 
projects, additional income through fundraising, tourism, and 
possibly the legalisation of international Rhino horn trade.
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RUNNING COSTS FOR 100 RHINO COW BREEDING PROJECT
2015 2016 2017 2018 2019 2020
livestock expenses 1.200.000.00 1,320,000.00 1,452,000.00 1,597,200.00 1,756,920.00 1.932,612.00
bank charqes
84,600.00 93,060.00 102.366.00 112,603.00 123,863.00 136,249.00computer expenses
electricity
fuel 70,000.00 77.000.00 84,700.00 93,170.00 102,487.00 112,736.00
herbicide 44,000.00 48.400.00 53.240.00 58,564.00 64.420.00 70.862.00
insurance 78,000.00 85,800.00 94,380.00 103,818.00 114.200.00 125,620.00
licenses
11,200.00 12,320.00 13,552.00 14.907.00 16,398.00 18,038.00postage
printing & stationery
protective clothing 15,600.00 17,160.00 18,876.00 20,764.00 22,840.00 25.124.00
repairs & maintenance 164,000.00 180,400.00 198,440.00 218,284.00 240,112.00 264,124.00
salaries 440,000.00 484,000.00 532,400.00 585.640.00 644,204.00 708,624.00
staff recruitment 8,000.00 8,800.00 9,680.00 10,648.00 11,713.00 12,884.00
telephone 27.200.00 29,920.00 32,912.00 36,203.00 39,824.00 43,806.00
wages 460.000.00 506,000.00 556,600.00 612,260.00 673,486.00 740,835.00
professional fees 104,000.00 114,400.00 125,840.00 138,424.00 152,266.00 167.493.00
safe custody fees 34,000.00 37.400.00 41,140.00 45.254.00 49,779.00 54.757.00
security expenses 1,080,000.00 1.188,000.00 1,306,800.00 1,437,480.00 1,581,228.00 1739351
TOTALS * 10% P.A 3.820,400.00 4,202,660.00 4,622,924.00 5,065,219.00 5,593740.00 6,153,115.00
CAPITAL COSTS FOR 100 RHINO COW BREEDING PROJECT
2015 2016 2017 2018 2019 2020
NR AMOUNT NR AMOUNT NR AMOUNT NR AMOUNT NR AMOUNT NR AMOUNT
carry over from prev. year 0 81,654,807.00 91.604.926.37 102,418.473.34 114,169.290.61 126.935.225.77
purchases cows 105 52.500.000.00 5 2,500,000.00 5 2,500,000.00 5 2,500,000.00 5 2,500.000.00
purchases bulls 21 5.250.000.00 1 250.000.00 l 250.000.00 1 250.000.00 1 250.000.00
births 34 34 34 34 34 34
deaths females 5+2 7 7 7 7 7 7
deaths males 1+2 3 3 3 3 3 3
sales females + 10% P.A 9 9 -2.700.000.00 9 -2.970.000.00 9 -3.267.000 00 9 -3.595.700.00 9 -3.953.070.00
sales males + 10% P.A 15 15 -2.250,000.00 15 -2.475.000 00 15 -2,722.500.00 15 -2,994.750.00 15 -3.294.225.00
replace future female 5 5 5 5 5 5
replace future male 1 1 1 1 1 1
S U B  T O T A L 5 7 .7 5 0 .0 0 0 .0 0 7 9 .4 5 4 .8 0 7 .0 0 8 8 .9 0 9 .9 2 6 .3 7 9 9 .1 7 8 .9 7 3 .3 4 1 1 0 .3 2 8 .8 4 0 .6 1 1 1 9 .6 8 7 .9 3 0 .7 7
TOTAL RUNNING EXP + 10% 3.820.600.00 4.202.660.00 4.622.926.00 5.085.219.00 5.593.740.00 6.153.115.00
lOOOha @  R10000 10.000.000.00 0 0 0 0 0
fences 2.000.000.00 0 0 0 0 0
equipment 1.000.000.00 0 0 0 0 0
T O T A L  IN V E S T M E N T 7 4 ,5 7 0 .6 0 0 .0 0 8 3 .6 5 7 .4 6 7 .0 0 9 3 .5 3 2 .8 5 2 .3 7 1 0 4 ,2 6 4 .1 9 2 .3 4 1 1 5 .9 2 2 ,5 8 0 .6 1 1 2 5 ,8 4 1 .0 4 5 .7 7
INTEREST @  9.5% 7,084,207.00 7.947.45937 8.885.620.97 9.905.098.27 11.012.645.16 11.954.899.35
T O T A L  IN V E S T M E N T 8 1 ,6 5 4 .8 0 7 .0 0 9 1 ,6 0 4 .9 2 6 .3 7 1 0 2 .4 1 8 .4 7 3 .3 4 1 1 4 ,1 6 9 .2 9 0 .6 1 1 2 6 .9 3 5 .2 2 5 .7 7 1 3 7 .7 9 5 .9 4 5 .1 2
Figure 2.2.6: Running & Capital Costs for a 100 Rhino Cow 
Breeding Project [Hume, J. 2015]
CAPITAL COSTS FOR 100 RHINO COW BREEDING PROJECT WITH LEGAL HORN TRADE
2015 2016 2017 2018 2019 2020
NR AMOUNT NR AMOUNT NR AMOUNT NR AMOUNT NR AMOUNT NR AMOUNT
carry over from prev. year 0 68.154.807.00 61.972.426.37 53,635,885.84 42.783,857.30 29.002,826.29
purchases cows 105 52,500.000.00 5 2.500.000.00 5 2.500.000.00 5 2.500,000.00 5 2.500.000.00
purchases bulls 21 5,250,000.00 1 250,000.00 1 250,000.00 1 250.000.00 1 250,000.00
births 34 34 34 34 34 34
deaths females 5+2 7 7 7 7 7 7
deaths males 1 +2 3 3 3 3 3 3
sales females + 10% P.A 9 9 -2.700.000.00 9 -2.970.000.00 9 -3,267,000.00 9 -3.595,700.00 9 -3.953.070.00
sales males + 10% P.A 15 15 -2.250,000.00 15 -2,475.000.00 15 -2,722,500.00 15 -2.994,750.00 15 -3,294,225.00
replace future female 5 5 5 5 5 5
replace future male 1 1 1 1 1 1
SUBTOTAL______________________________ 57,750,000.00 65,954.807.00 59,277,426.37 50,396,385.84 38,943.407.30 21,755,531.29
TOTAL RUNNING EXP + 10% 5,085,219.00
lOOOha @ RI0000
fences
equipment
10,000,000.00
2 .000.000.00
1,000,000.00
TOTAL INVESTMENT 74,570.600.00 70.157,467.00 63,900,352.37 55.481,604.84 44,537.147.30 27,908,646.29
INTEREST 9 9.5% 7.084,207.00 6,664.959.37 6.070,533.47 5.270.752.46 4.231,028.99 2.651321.40
TOTAL INVESTMENT S. INTEREST 81,654,807.00 76,822.426.37 69,970,885.84 60.752,357.30 48.768.176.29 30,559,967.69
return 90kg horn @  R 150 000 inc. 10% -13,500.000.00 -14.850,000.00 -16,335.000.00 -17.968.500.00 -19.765.350.00 -21.741.885.00
TOTAL INVESTMENT 68.154,807.00 61.972.426.37 53,635.885.84 42,783,857.30 29,002.826.29 8,818.082.69
Figure 2.2.7: Running & Capital Costs for a 100 Rhino Cow 
Breeding Project WITH Legal Horn Trade [Hume, J. 2015]
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2.2.2 HATHIGAON ELEPHANT VILLAGE - PRECEDENT STUDY
Project:
Date:
Architect:
Location:
Hathigaon Elephant Village 
2010
Rahul Mehrotra of RMA Designs 
Jaipur, Rajasthan, India
“Indian architect, urbanist and educator, Rahul Mehrotra’s firm 
RMA won a competition organised by the Rajasthan Government 
for a housing project for Mahouts, the Hindi term for elephant 
riders, as well as their elephants and families. They have recently 
been awarded the gold medal prize for sustainable architecture 
(organised by the Italian University of Ferrara). Rahul Mehrotra 
spoke @WhatDesignCanDo about his most recent work including 
the Elephant Village, or Hathigaon.” [Designboom: Chin, a . 2013]
Because there are no ‘building or design standards' for Elephant
Figure 2.2.8 - Elephant Housing in Garage-like rooms. [RMA. 2013]
design, a spatial study was done to determine the minimum size 
area the elephants would need to live and move comfortably 
while in their 'rooms' - see Figure 2.2.9 below.
Although the White Rhino will be allowed to ‘roam free' to a 
certain extent in the proposed centre, a spatial study has also 
been done. There are certain spatial requirements for territory 
and space in enclosures, bomas and pens for sick or injured Rhino. 
Please refer to page 36 for the White Rhino spatial study for the 
proposed centre.
Figure 2.2.9 - Minimum Spacial Requirement for Elephant Research.
[Chin, A. 2013]
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The  p lan designed fo r the e lep ha nt v illa ge can be seen below  in 
Figure  2.2.10.
E le p h a n ts  a n d  M a h o u ts 
h a v e  a n  u n riv a lle d  
re la t io n sh ip  a n d  sh a re  
liv in g  sp a c e s o f a b o u t 
4 0  m 2
C o u rty a rd  sp a c e  a c ts 
a s a n o u td o o r liv in g  
& p la y  a re a . C o u ld  
a lso  p ro v id e  sp a c e  
fo r fu tu re  se lf-b u ild  
e xp a n s io n .
D e e p  se t w in d o w s to  
p ro v id e  sh a d e
S to n e  w a lls  p ro v id e  
g o o d  th e rm a l 
e ff ic ie n c y
E le p h a n t d w e llin g
Figure 2.2.10 - Ground Level Plan and Spatial Analysis [RMA. 2013]
Th is p ro ject w as und ertaken as a la ndscap e re ge ne ra tio n  ra the r 
than an A rch itectura l p ro ject. As seen Figure 2.2.11 in ju st 3 and a 
ha lf yea rs the la ndscap e transfo rm e d from  a barren site  to a lush 
and green scap e w here  w a te r is p lentifu l.
Fig u re  2.2.11 - A ra d ic a l c ha ng e  can be seen in the  la n d sc a p e  ju s t  3 'A 
yea rs la te r [RMA. 2013]
The design stra te g y w a s to use the artific ia l to p o g ra p hy created by 
the sand qua rry to ca pture  ra inw a te r and revive the im m ed ia te ly 
devasta ted e nv ironm e nt and m ic ro -c lim a te . Ind igenous species 
of p lants and trees w ere  p lanted to resto re  the natura l b iod iversity 
of the area. [Designboom: Chin, A. 2013]
“The M a ho uts' p revious a ccom m oda tion, in an urban setting 
w itho ut a w a te r sou rce  nearby, m ade fo r sick and sad e lephants. 
E lephants requ ire  300 lite rs of w a te r per day; therefore , 100 
e lephants x  365 days x  300 liters = 10,950,000 liters. As of 2013, 
due to the succe ssfu l im p lem enta tion of the design stra teg ies, 
the a pp ro xim a te q ua ntity  of w a te r reta ined on the site per year 
is 20 m illion litres, rough ly doub le the yea rly  re q u irem ent fo r one 
hundred e lep ha nts at F la th ig a o n.” [Designboom: Chin, A. 2013]
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"Th e  la ndscap e process requ ired  an acute und ersta nd ing  
of the h isto ry of the site as w ell as the needs of the e lephants. 
Local know ledge w as a lso vita l in se le cting  the m ateria l palette 
and estab lish ing  build ing system s th ro ug hout the c o m p le x.” 
[Designboom: Chin, A. 2013]
As part of the landscap e regenera tion the housing c lusters, 
a rranged in sets of 4 units per cluster, w ere only situated in positions 
on the site  that w ere not being used as part of fhe landscap e 
re genera tion. Unlike m ost a rch itectura l p ro jects, the landscape 
w a s the centre of the p ro ject and the a rch itecture  evolved 
around and w a s in form ed by it. [Designboom: Chin, a . 2013]
The a d jacent im age, Figure 2.2.12 c lea rly  show s the p lacem ent 
of the housing units, as w ell as the in tro duction of the m an- m ade 
w a te r c a tchm e nt ponds to co llect ra in w a te r runoff.
A lthough this p ro ject d iffers from  the p roposed Rhino breeding 
fac ility, the key e lem ents rem ain im p ort to take note of. Hath igaon 
w a s built on a lim ited budget as it w as G ove rnm e nt funded and 
thus the design had to m ake use of sim p le  build ing techn iques 
and m ateria ls ava ilab le  on site. The rura l location of the centre  has 
a lso enco ura ged the inc lusion of passive design as an effective 
re sp onse  to the need fo r a high level of natura l ventila tion. 
[Designboom: Chin, a . 2013] It is estim ated tha t the centre  w ill g row  
through local population invo lvem ent as w ell as the inc lusion of 
a v is ito r centre as a m eans of a dd itiona l incom e to assist w ith the 
running  costs.
“Over the years, as an architect, Rahul Mehrotra of RMA has 
become less concerned with controlling all details; instead, he is 
fascinated by the way the residents' contributions become part of 
the final product." [Rm a . 2013]
Personal Conclusion:
Like th is p ro ject, the p rop osed  centre  also focuse s on the living 
cond itions and hab itat c reation of anim als, in th is case, the W hite 
Rhino. In a dd ition to this, both p ro jects are sensitive  to the ir location 
and site, and as a result, the la nd sca p e and ve g e ta tio n  have 
been consid e red  in the design a long w ith the spatia l re q u ire m e nts 
of H ath igaon. A sim ila r a pp ro ach has been taken in the design of 
the p rop osed  centre.
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Figure 2.2.12 - Site Plan and Figure Ground showing Placement of Housing Units [Rm a . 2013]
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2.2.3 BACKGROUND OF THE WHITE RHINO
Both the Northern W hite Rhino and the Southern  W hite Rhino, m ore 
com m only know n to m an these days, are ind igenous to Southern 
A frica . South Africa being the country  that has the m a jo rity  of the 
W h ite  Rhino population. ‘‘The W hite  Rhino is the only g ra ze r of the 
five Rhino spec ies, feed ing  a lm ost exc lusive ly  on sho rt g ra sse s." 
[w w f . 2016] They are shad e-lo v ing  creatures, and a crash (the plura l 
term  fo r a group of Rhinos) of up to 14 m ay form , m ostly fem ales 
w ith  ca lves w hile  the adult m ale defends a te rrito ry  of roughly 
l-3 k m 2, w ith w hich they m ark w ith v ig o rously  sc raped dung piles. 
[w w f . 2016] A size ana lysis has been done as seen in Figure 2.2.13, 
and this has been used to dete rm ine the spatia l requ irem ents 
w ith in  the fac ility  w here  the Rhino need to be conta ined a nd/or 
exam ined.
There  are m any contributing  factors fo r design ing  a fac ility  fo r any 
an im a l to be kept in captiv ity and considering  the size of the Rhino; 
these w ill la rge ly influence the design of the centre . W hile  the aim 
is to have the m ajority of the Rhino roam ing  'fre e ', o r ra the r in 
designa ted  breeding cam ps, there w ill need to be bom as fo r the 
rece iv ing  and de livery of Rhino as w ell as re cove ry bom as fo r any 
Rhino that m ay have been in jured o ris  in need of m edica l a ttention. 
The sizing guide lines in addition to the in fo rm a tion  obta ined from  
the do cum e nt “Tra nsp orta tio n  and Bom a M a na g em ent of Rh ino s” 
by P S Rogers regard ing the ca tchm e nt of Rh inos has determ ined
Figure 2.2.14: White Rhino Geometric Sketches [Graphic by Author]
the size of sa id bom as, Rhino m o vem ent on site  as w e ll as the 
location of the d iffe rent ho ld ing pens a nd /o r b reed ing  cam ps.
Figure 2.2.13: White Rhino Size Analysis, Male Top, Female Bottom
Scale 1:100 [Graphic by Author]
Habitat & Ecology:
Possib ly the la rgest pure g ra ze r tha t eve r lived, the W hite R h in o ’s 
w ide sq ua re  m outh ena b les them  to g raze m ost e ffic iently. “A 
good ha b ita t inc lud es trees and am ple w a te r as w ell as open 
g rassland. Th e y often d rink tw ice da ily but can go 2-4 days w itho ut 
d rinking  if w a te r is d ista n t." [Estes, R.D. 1991] W hile  the fa rm ’s natura l 
la ndscap e is su ita b le  fo r the eating re q u irem ents, w a te r sou rces 
are not c lose to the site, as show n in Figure 2.2.15, the c lo se st dam
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Figure 2.2.15: Dam Distances from Site
Not to Scale [Graphic by Author]
is 2.5km  from  the site. Hence the p roposa l fo r an a d d itiona l dam  
on site. Location of the sm a lle r ho ld ing pens w a s a lso dete rm ined 
by the existing  trees, fo r shad e, and re a so na b ly  flat, g rassy te rra in .
Social Organization:
Both W hite  and B lack Rhino use dung and urine to m a rk the ir 
te rrito ry, how ever, a m ong the W hite Rhinos, only the m ales are 
te rrito ria l and m ake use of dung m idd ens and sp ray urine to 
d e m a rc a te . [Carnaby, T. 2005]
W hite  Rh inos are m ostly enco unte re d  in sm all g roup s ca lled a
‘c ra sh ’, fem a les w ith  young usua lly live a lone but often assoc iate  
w ith o the r fem ales. "Su b -a d u lts som etim es band to g e the r a fter 
being side lined  by the ir m others upon the arriva l of a new  c a lf.” 
[Carnaby, t . 2005] C rashes of up to 14 in h igh-density  areas could 
consist of a co m bina tio n of sexes and ages. These  g roup s occupy 
hom e ranges w hich are not defended but overlap  w ith  those of 
o ther g roups and som e d o m ina nt m ale te rrito ries. [Carnaby, r. 2005] 
A dult bulls p re fe r to be a lone, but they do spend tim e assoc ia ting  
w ith g roups, esp ec ia lly  those that have oestrous fem a les. Th is does 
not m ean that lone bulls are necessa rily  te rrito ria l; te rrito ria l bulls 
a lso to le ra te  sing le  m ales, ca lled sa te llite  m ales, in the ir te rrito rie s 
if they behave sub m issive ly  and do not m ake advances tow ards 
fem ales. [Carnaby, T. 2005]
Physical Characteristics:
“Rhinos m ay have th ick skin, but it can be quite sensitive, e sp ec ia lly  
to sunb urn  and in sect b ites. Tha t is w hy Rhinos like to w a llo w  in 
m ud, it not on ly coo ls them  down but w hen the m ud dries it form s 
a p rotective la yer over the sk in .” [Save the Rhino (3). 2016] They sleep  
lying dow n w ith  the ir legs tucked in und erneath them  and lie 
und er trees fo r shad e and w e a the r p rotection.
The R h in o ’s horn is m ade up of a protein ca lled Keratin, the sam e 
sub sta nce fingerna ils and ha ir is m ade from . Th e ir horns are not 
ho llow  like that of an e le p h a n t’s tusk but ra the r a solid  m ass of 
hairs that continue to g row  throughout the an im als life. [Save the 
Rhino (3). 2016] The  reason the horn is po inted is due to the Rhino 
rubb ing the horn on trees and rocks w hich grinds it dow n into the
p ointed end. As p rev iously illustra ted in Figure 2.2.13, there is a size 
d iffe re nce betw een m ale and fem a le  Rhinos, w ith  the m ale being 
b u lk ie r and heavier. How ever, th is is not read ily noticeab le unless 
seen in a m ixed group of adults.
Relationship with Humans:
The  re la tionsh ip  betw een hum ans and Rhinos is one that is not 
p roductive  fo r e ither species. The Rhino has long been considered 
one of fhe m ost dangerous an im als in the w orld . The thrive on 
instinct a lone and w ill only a ttack w hen they fee l th rea tened or in 
danger. [Rhino Worlds (1). 2014]
A Rh inoceros attacking a hum an being is a very ra re event. In 
fact, there are few e r fhan tw o a ttacks every ye a r and these are, 
fo r the m ost part, not fatal. A lthough the Black Rhino of A frica is 
noto rious fo r being aggressive, it is not often tha t it needs to inflict 
such aggression on people, since Rhinos are, by the ir ve ry natures, 
loners. [Rhino's Info. 2015]
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Due to the Rhinos inherently  poor v ision, the y often cannot 
d istingu ish  the d iffe rence betw een a hum an and o ther an im als in 
the w ild . It is this, and the desire to surv ive, that they m ay cha llenge 
a nyth ing  tha t m ay be of th reat to them . For th is reason, hum ans 
and Rhinos have been kept sep a ra te  in the design of the centre, 
on ly a llow ing access to ve te rina ry sta ff and gam e rangers into the 
Rhino enc losures to keep the public  v isito rs safe.
Methods of Self Protection:
Due to the size of fhe W hite Rhino, there are not m any assoc iated 
p redators fo r it to w orry about. Young Rhinos have the b iggest 
risk invo lved w ith dangers from  p redators. "Th e  young are often
curious, and they m ay venture  too fa r from  the ir m o thers. W hen 
certa in  p redators inc lud ing  large cats, w ild  dogs, and c ro co d ile s 
see this, the y m ay sp ring  into action and feed before the m o the r 
can do a nyth ing  to p revent it . "  [Rhino Worlds (2). 2014]
"O xp e c ke rs perch on the bodies of the Rhino to feed off ticks 
am ong o ther insects. The se  b irds are also be lieved to be ab le to 
w arn the Rhino of a p p ro a ch ing  d a n g e r." [Rhino Worlds (2). 2014] In 
add ition to this, the ir om n id irectiona l ears a re c o ntinuo usly  flicking 
and rotating listen ing  fo r sounds o r w a rn ing  ca lls w h ile  the y sleep  
and they can be up and on the ir feet in seco nd s. [Carnaby, T. 2005]
A no the r re su lt of the poor v ision of the Rhino is enha nced hearing 
and sm ell. Rhino m ay be caused to cha rge w hen they re co g n ise  
a sm ell that is fo re ign to them . The sm ell a nd /o r sound po int them  
in the d irection of the danger.
00
-o
2.3 THE IMPORTANCE OF GAME RANGERS
“The cha llenges fac ing A fric a 's  gam e rangers are g rea te r than 
ever before in the face of a poaching ep idem ic  that th reatens 
the ve ry existence of our c o n tin e n t's re m a rka b le  w ild life .” [Game 
Ranger Association of Africa. 2016] The  im p orta nce of w e ll-eq u ip pe d  
and h ighly tra ined ra ng er team s has been recognised to be 
c ruc ia lly  im p orta nt in the com bating  of Rhino poaching  as well 
as the p rotection of o the r w ild life  spec ies. M any d o n ’t rea lise  that 
“Rangers are the guard ians of our p la n e t's m ost p rec ious natural 
assets and that every day they go to w ork, the ir lives are at risk as 
a resu lt of hum an greed and c ru e lty .” sa id D irecto r G enera l Julia 
M arton-Le fevre , w ho leads the International Union for Conservation 
of Nature, IUCN. [Game Ranger Association of Africa. 2016] In the past 
ye a r a lone the death toll of Rangers reached 102, w ith poachers 
re sp onsib le  fo r 69 of those deaths that w ere  a ccounted  for. [Game 
Ranger Association of Africa. 2016]
“W ild life  rangers endure sim ila r ordea ls to so ld ie rs in com bat. They 
ro utine ly face death, injury, o r to rture from  poachers, and the w ild 
a n im a ls they p rotect can kill them  to o .” [Neme, l . 2014] “A ccord ing  
to Sean W illm ore, p resident of the International Ranger Federation 
and fo und er of the Thin Green Line Foundation, w orld w id e , about 
tw o ra ngers are killed every w eek, and that is on ly partia l data, it 
could  be doub le th a t." [Neme, l . 2014] Figure 2.3.1 show s a ra nger 
in patro l in Zakoum a Nature Park, n southw este rn  C had, w here , in 
2013, 90 e lephants w ere  killed by poachers. Th is is ju st one of m any 
exam ples that dem onstra te  the need fo r gam e ra ngers anyw here  
in the w orld  w here  p rotected or ta rgeted w ild life  re sid es. [Neme, l . 
2014]
“Even ‘succe ssfu l o p e ra tio n s’ can end tra um a tica lly  fo r Rangers. 
W he ther it be an in jured  o r killed ra ng e r or anim al, even if the 
p oachers a re caught, these expe rience s are not good for 
e ither p a rty ." [Neme, L. 2014] M any m ay not rea lise  that there is an 
extrem ely em otiona l side to the jo b  of a ra ng e r -  th is is som e th ing  
that has been consid e red  in the design of the p roposed tra in ing  
fac ility. C o unse lling  and help w here  needed are c ruc ia l fo r the 
w e llb e ing  of gam e rangers.
Figure 2.3.1 - An anti-poaching team patrols in Zakouma National 
Park, Chad, in February 2014 [Longari, M. 2014]
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“M any w ho b ecom e gam e ra ngers go into it know ing  that the 
p osition  com es w ith m any d a ngers of w ild  an im a ls, dehyd ration, 
irrita ting  insects, never m ind the poachers. M ost are the type of 
tough p ersona lity  that can handle the rig ours of the jo b ,"  says 
Kevin Bew ick, head of the A nti-Po a ch ing  In te lligence G roup of 
So uthern  A frica . [Neme, L. 2014] Even w ith the high death toll and 
e xtre m e risks there are m any peop le still keen to do the job , w h ile  
the a ttraction  is often the security  of a jo b  it is not the only resid ing 
factor.
Figure 2.3.2 - A South African soldier participates in a night patrol 
exercise against Rhino poachers in Kruger National Park in July 
2011. [De Sakutin, S. 2011]
“Being a ranger was not a choice but a calling,” says Stephen 
Midzi, whose base is Shangoni Post in the Kruger National Park. “I 
was born for this, so I had to fulfil what has already been written in 
my book of life." [Neme, L. 2014]
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2.3.1 BECOMING A GAME RANGER IN SOUTHERN AFRICA
In So uthern  A frica, there is a certa in p rotocol that needs to be 
fo llow ed to b ecom e a gam e ranger. There  are a lso d iffe rent levels 
of gam e ra ng er q ua lifications. The va rious q ua lifications are done 
th rough the Field Guide Association of Southern Africa (FG ASA), 
and there are m any fac ilitie s w here  one can obta in  th is tra in ing, of 
w h ich the p roposed Rhino Breeding and Ra ng er Tra in ing  C entre 
w ill be one of fhem .
Due to the nature of the p ro ject and the W hite Rhino being 
c lassified  as a ‘dangerous a n im a l’, the tra in ing  fa c ility  w ill have to 
o ffe r courses up to level 3, being the h ighest leve l of qua lification 
in the G am e Ranger industry. In add ition to this, it w ill need to 
o ffe r an A dva nced Rifle Handling course. W hile  there are m any 
steps to go through to obta in these q ua lifications, the dem and for 
Rangers in Southern Africa is high. The a dd ition of this se rv ice w ill 
not only benefit the local com m unity by p rovid ing  them  w ith  the 
op p ortun ity  to gain new  skills and thus job s, but it w ill a lso d raw  
both local and fore ign people to the centre that are passionate 
about w ild life  and conserva tion. [FGa sa . 2016]
A fte r speaking  w ith som e of the fa rm ers and sta ff from  the 
surround ing  farm s, it becam e know ledge that m any sta ff m em bers 
a lrea d y have basic ra nger tra in ing  q ua lifications but are instead 
w ork ing  as labourers on various fa rm s. Th is centre  w ill p rovide them  
w ith the op p ortun ity to fu rthe r the ir stud ies and co ntinue along 
the path they in itia lly  set out for, should  this still be an asp ira tion of 
fhe irs.
In add ition to the m ain qua lifications, leve ls 1 - 3, there is an entry
level q ua lification. The  "lo c a l g u id e ” q ua lification w h ich a llow s 
peop le w ho m ay not be c o m p e te nt to qua lify  fo r leve l 1 onw a rd s 
a nd /or m ay be illite ra te  to obta in a q ua lification in the ind ustry  
w hich then op ens doors fo r jo b s in the ir futures. W ith this and som e 
ind ustry  exp erience, they w ou ld  then be ab le to go on to level 
1 and onw a rds to b ecom e a 'd a ng e ro us g a m e ’ gam e ra nger. 
[FGASA. 2016] A fte r speaking  to Bush Wise, a FG ASA a ccred ited  
com pa ny, m any "b u sh -g o e rs" are also in te rested  in th is course. 
These  peop le often w a nt to expand the ir kno w led ge in the field 
fo r p ersona l gain, thus b ring ing in m ore revenue fo r the centre .
As outlined above, b ecom ing a gam e ra ng e r enta ils v ig o ro us 
tra in ing, both m enta l, physica l, and in te llec tua l and so m e o ne  
w ould  need to have the drive to a dhere to the se  high sta n d a rd s of 
tra in ing  to succe ed  in the jo b . It is fo r th is reason that the p rop osed  
Ra nger tra in ing  fac ility  is c lose ly linked to the v is ito r and in fo rm a tio n  
centre . Th is w ill p rovide peop le  w ith  a b ette r kno w led g e of w ha t 
the jo b  enta ils, not on ly so they can sup p o rt it, but a lso so tha t 
peop le co nside ring  the jo b  can a cquire  a b ette r und ersta nd ing  
before com m itting .
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2.4 COMMUNITY INTEGRATION
The c o nce p t of com m unity partic ip ation and integration has 
been put in p lace to ensure the active invo lvem ent of com m unity 
m em bers in the surround ing  area. In this case, the V ingerkraa l 
co m m unity  as w ell as the local fa rm ing com m unity. “ It is a m eans 
of em po w ering  people by deve lop ing  the ir skills and ab ilities to 
ena b le  them  to negotia te and m ake a pp ro pria te  dec isions fo rth e ir 
d e ve lo p m e n t." [Seah, L  2014] W hile this is not a p roposed housing 
so lu tion, c reating a com m unity a ided p ro ject w he re b y the existing 
com m unity  can get invo lved in all aspects, from  the build ing and 
m a inte nance to the running of the centre  w h ile  learn ing new 
skills a long the w ay. It is an op p ortun ity fo r em p lo ym ent and skills 
up liftm ent w hich, by assoc iation, w ould  im p rove the lives of the 
com m unity  m em bers, as w ell as e rad icate  the need to poach in 
the area. The invo lvem ent of the local fa rm ers and the ir m anagers 
w ou ld  be on a m uch sm a lle r scale, hosting in fo rm a tion c lasses or 
se m in a r and g roup learning ra the r than active invo lvem ent in the 
build ing and running of the centre.
Invo lv ing any large group of peop le in any form  of de c isio n-m a king  
leads to d ifficu lties. M ateria l stud ies have been done to inform  the 
build ing m ethods that have been p roposed . Th is w ill ensure  that 
com m unity  m em bers w ill be able to be invo lved in the build ing 
of the centre, ra the r than creating high expe cta tio ns that c a n ’t 
be m et, resu lting  in dem otivated peop le. There  are obviously  
som e factors that w ill be dete rm ined by spec ia lists, fo r exam ple, 
the ve te rina ry and lab requ irem ents fo r the b reed ing fac ility  as 
w ell as the bom a sizes fo r the Rhino. H ow e ver d iscussing  build ing 
te chn iques w ith  the local com m unity w ou ld  be cruc ia l. First to 
find out if they know  how  to do certa in build ing techn iques, and
second ly, if they d o n 't, w ou ld  they be w illing  to learn new  fo rm s of 
build ing. A genera l outcom e from  info rm a l chafs w ifh  p eop le  from  
the area show ed a positive  m indset on learn ing new  te c hn iq ue s 
to im p rove  skill sets. Espec ia lly  w here  it invo lves lea rn ing  to build 
w ith site -sp e c ific  m a te ria ls such as earth from  the site  fo r ram m ed 
earth build ing.
For the design of the p roposed centre , the re la tionsh ip  of an im a l 
to hum an needed to be assessed, in liv ing co nd itions, h ie ra rc hy as 
w ell as spa tia l needs. “A rch itecture , w hich is the exa ct a rtistic  and 
te chn ica l d isc ip line  fo r w hich hum an b io log ica l and p sycho lo g ica l 
life are a nece ssa ry p recond ition , m ust a lw ays be, at som e level, 
ind iffe re nt to the life w ith in  it. M oreover, life, fo r its part, p riv ile ge s 
itse lf above all e lse and seeks c o ntinuo usly  to expa nd it a fie ld of 
expression. Th is is true of both an im a l and hum an life, a lthough 
anim al life has ra re ly been of a rch ite ctura l in te re st." [Ingraham, c. 
2006] The  p rece d ent stud y of H ath igaon Elep ha nt V illage on pg 32 
is a good exa m p le  of how  the design lent itse lf to the co e xiste nce 
of a n im a ls and hum ans. Due to the nature of the W hite R h in o 's 
natura l ha b ita t being out in the open, the design of the centre  w ill 
not fa c ilita te  p e rm a ne nt ‘h o u sin g ’ of fhe  Rhino excep t in the case 
of sick o r o rpha ned Rhino(s). These  sp a ce s have been d e signed 
a ccord ing  to the spatia l study and genera l re q u ire m e nts of 
a R h in o 's natura l habitat. C reating  a form  of in te g ra tion  and 
conne ction  betw een hum ans and Rhinos is a lso c ruc ia l in the 
design of th is centre . The aim  of the p ro ject is to bring the tw o 
together, to aid in a so lution to the d e p o p u la tion  of the W hite  
Rhino and thus they have been co nside red  to g e the r ra the r than 
tw o sep a ra te  e lem e nts during  the design and p lanning  process.
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C o m m un ity  partic ip ation is conside red  as an im p era tive  feature  
fo r the succe ssfu l d e ve lo p m ent of rural a reas. W hile  the m ajority 
of the fa rm s in the area are p riva te ly ow ned, the V ingerkra a l 
c o m m un ity  w a s estab lished  in 1994, and it is thus very im p orta nt 
to inc lud e this com m unity  in any non-p riva te  d e ve lo p m e nt of the 
area. Pa rtic ipa tion has a d iffe rent m eaning  to d iffe re nt peop le 
and the w a y in w hich it is defined la rge ly dep e nd s on the context 
and b a ckg round  to w h ich it is app lied. [Kumar, s. 2002] “Pa rtic ipation 
in any p ro ject re q u ires the vo lunta ry and de m ocra tic  invo lvem ent 
of peop le  in th ree w a ys, nam ely: C ontrib uting  to the d e ve lo p m e nt 
effort, sha ring  eq ua lly  in the benefits derived and dec ision m aking 
in re sp e c t of setting  goals, fo rm u la ting  po lic ies, and p lanning  and 
im p le m e nting  eco nom ic  and soc ia l d e ve lo p m e nt p ro g ra m m e s.” 
[Midgley, J. 1986]
Th ro ug h  the a na lysis of va rio us com m un ity-b a se d  pro ject 
p re c e d e nt stud ies, the sign ifica nce of The  C assia  C o-O p  Tra in ing  
C e ntre  (see pg 46) in re la tion to the p rop osed  Rhino b reed ing 
fa c ility  has outlined com m unity  invo lve m e nt and utilisa tion of 
natura l m ateria ls. Th ro ug h  a fu rthe r site  a na lysis of the p roposed 
site, a va ila b le  m a te ria ls have been inve stig a ted  fu rthe r and the ir 
struc tu ra l p rop erties de te rm ined
The O ppi Kopp i C o m m un ity  C reche (see page 48) a lso em pha sised  
the fa ct tha t “teaching  the loca ls the skills they re qu ire  to build 
the new  te chn iq ues that are in tro d uce d  through these types of 
p ro jects is the correct a p p ro ach. Not only does it a llow  them  to 
m a inta in  the new  com m unity  build ing but they can a lso use the 
skills o b ta ine d  in o ther a pp lic a tio ns w h ich lead to op p ortun itie s
created in the fu tu re .” [Ransome, J. 2015]
By ob serv ing  the ve rna c u la r of V ingerkra a l V illage, very basic 
m ethods of build ing have been adopted. From using corrugated 
iron to a few  sim p le b rick structu res. "B y  teaching  the com m unity 
m em bers new  skills fo r build ing m ethods that utilise local m ateria ls 
w h ile  being durab le  and the rm a lly  effic ient at the sam e tim e w ill not 
only a llow  them  to p rovide a bette r standard of life fo r the m se lves 
but a lso, w ill save them  m oney in the long ru n ." [Ransome, j . 2015]
The te m p era tu re  and ra infa ll ana lysis (see page 66), show s that 
the te m p era tu re  fluctua tions are quite vast th ro ug hout the year, 
from  extre m e ly hot sum m ers to very cold w in te r’s n ights. Thus a 
the rm a lly  effic ient b uild ing  and design approach is essentia l in this 
setting . Th is w ill not on ly m a xim ise  com fort in the build ing but a lso 
reduce heating and coo ling  costs fo r the inhab itants.
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2.4.1 CASSIA COOP TRAINING CENTRE - PRECEDENT STUDY
Project:
Date:
A rchitect:
Location:
Cassia  C oop Tra in ing  C entre  
2012
TYIN  Teg ne stue  A rchitects
Sunga i Penuh, Kerinchi, Sum a tra , Indonesia
The in itia tion of the Cassia  C o-op Tra in ing  C e nte r sta rted w ith a 
French businessm an, Patrick Ba rthe lem y, w ho travelled to TYIN 
Tegnestue Architect's office in Trond he im  from  Sum a tra  w ith a 
b rie fcase full of c innam on. [Cifuentes, F. 2012] Sum atra  sup p lies 85%  
of the w o rld ’s c innam on and has a la rge a m ount of w ood from  
the trunk of the tree left as a by-p roduct of c innam on production. 
Th is w a s not the only decid ing fa c to r fo r d eve lo p ing  the c innam on 
fa cto ry w ith in the c innam on fo re st of Sum a tra , poor w ork ing  
cond itions inc lud ing  unsafe and unsa n ita ry factorie s, underpa id  
and long w ork ing  days and w orkers w itho ut rights w ere the g rea ter 
concern.
"Th e  Cassia  C o-op  Tra in ing  C entre  has b ecom e a un iq ue centre 
w ith a m b itions of being b ette r than its com p e tito rs, not on ly in 
qua lity but first and fo re m o st in eth ics. The  centre  w ishe s to set a 
new  sta nda rd  in how  to run a soc ia lly  w e ll-functio n ing  enterp rise ; 
local fa rm ers and w orkers w ill re ce ive  p rop er paym ent, a decent 
hea lthca re  p rogram  and have access to schoo ls and ed uca tion. 
A lso, the facto rie s of Cassia  C o op  w ill be sa n ita ry  and sa fe ." 
[Cifuentes, F. 2012]
“The p ro ject is m a in ly construc te d  from  the use of tw o m ateria ls, 
nam ely lo ca lly  c ra fted  brick and the trunk of the c inna m on tree. 
As m entioned, the trunks are a b y-p ro d uct from  the c inna m on 
p roduction and they have a low  sta tus am ong the loca ls. TYIN 
decided that the 'lo w  sta tu s' seem ed und eserved , and so they 
chose to utilise  the trunks in everyth ing  from  the m ain construc tio n  
to the in te rio r of the centre . The  finesse of c ra ftsm a nsh ip  found  on, 
a m ongst o the r th ings, the doors and w ind ow s of the centre , is sa id 
to be som e of the m ost im p ressive  they have w itne sse d  during 
the ir p ro je c ts." [TYIN tegnestue Architects. 2011]
As illu stra ted  in the photos in Figure 2.4.2, “the loca l com m unity  
w as quite invo lved  in the co nstructio n of th is p ro ject. Local skills 
a m ongst the com m unity  w ere  utilised as w ell as exp a nd e d  upon 
in the sk ills d e ve lo p m e nt part of the p ro je c t.” [Ransome, J. 2015] See 
Figure 2.4 .2  w here  the team  leaders are show ing  the loca ls how
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to do a certa in  jo b . “C o nstruction  m ay take long e r in the g rea ter 
schem e of th ings. How ever, the skills learned w ill be used to 
d e ve lo p  the ir ow n hom es or m ainta in  the b u ild in g ." [Ransome, J. 
2015]
construction process [TYIN tegnestue Architects. 2011]
“The m ain idea behind the p ro ject w a s the c la ssic  concept 
of a light w o o d e n construc tio n  on a base of heavy b rick and 
c oncre te . The  w oo d en construc tio n  g ives a fee ling  of being 
w ith in  a c inna m on fo rest. The  C assia  C o -op  Tra in ing  C entre  is built 
a round a pa ir of m ighty Durian trees, w ith  a scen ic  v ie w  of the 
b ea utifu l Ke rinc i Lake in the front and w ith  its b ack to w a rd s the 
lush c inna m on forest. A m a jo r cha lleng e w a s to c reate  a natura lly 
ve ntila te d  c lim a te  beneath a ro of su rfa ce of no less than 600 
sq ua re  m ete rs. Know ledge and exp e rie nc e  ga ined in fo rm e r
pro jects g reatly a ided the design team  in achieving this, through 
the use of therm al m ass, reduction of sun rays and m axim ised 
e a ve s." [Cifuentes, F. 2012]
Figure 2.4.3 - Cassia Co-op Floor Plan [ty in  tegnestue Architects. 2011 j
As seen in the plan above, Figure 2.4.3, the centre has been 
designed w ith  a courtya rd ; that is big enough fo r the w a te r 
buffa lo to w a lk a round in, as these an im a ls are freq ue ntly  used in 
the industry. The  design also p rom otes the natura l ventila tion of 
the build ings by a llow ing the flow of a ir in betw een them .
2.4.2 OPPI KOPPI COMMUNITY CRECHE - PRECEDENT STUDY
Pro ject:
Date:
A rchitect:
Location:
O ppi Koppie C o m m unity  C reche 
2011
D esign.D eve lop . Build
Prince A lfred Ham let, W estern C ape, SA
“O ne of the enduring  and com m only recognised lega c ies of 
South A fric a ’s aparthe id  system  is its spatia lity . Im p lem ented  as an 
a rm ature of the A frika ne r nationa list governm ent, th is e ffective ly 
rew rote the configuration of hum an se ttle m ent accord ing  to 
p rinc ip les of racia l se g re g a tio n .” [lo w , i. 2011] As in the case of 
m any cities, tow ns and farm areas across South A frica , the d ivide 
created then is still v isib le  now. As p rev iously  sta ted the V ingerkraa l 
com m unity o rig inated as a resu lt of the fo rced seg re g a tion  and the 
peop le have rem ained there since. In this case, the location of the 
com m unity c reche is w ith in a poor, rura l a rea w ith access to only 
basic serv ices, the design team  cam e together, w ork ing  w ith the 
com m unity  the p rogram m e rea lised  unique enco unte rs betw een 
peop le of d iffe rence, seem ing ly sep a ra ted  by continents, c lass 
and professiona l ability. [LOW,i. 2011] Using a Design Build Research 
(DBR) approach w here design and production are d ire ctly  linked 
fo rced the design team  to in te ra ct w ith the ir 'c lie n ts’ in the 
d e c isio n-m a king  p rocess of the pro ject.
“The design re lies on a stra teg ic  a sse ssm ent of m ateria ls, la bour 
and com m unity ne e d s” [lo w , 1.2011] "Th is p ro ject conside red  these 
three aspects in the design and em ployed the sam e concepts 
that have also been considered in the design and de ve lo pm ent 
of the p roposed c e ntre .” [Ransome, J. 2015]
"Th is  p ro ject w a s built la rgely by a g roup of G erm an students
that vo lunteered  to com e over to South  Africa  and w o rk w ith 
Design.Develop.Build. Th e y did invo lve  the co m m un ity  m em b ers 
to a certa in point. How ever, it can be a rgued tha t the inc lusion 
of la rge ly p re fa brica ted  e lem ents in the build (such as the roof 
as show n in Figure 2.4.4) not be all that b enefic ia l to the rura l 
c o m m u n ity ." [Ransome, J. 2015]
Figure 2.4.4 - The Oppi Koppi Community Creche [DIGEST. 2Oi l ]
“W hile  the com m unity  w ill benefit from  the c reche w hen it is 
fin ished, w itho ut the skills and kno w led ge of the build ing m ate ria ls 
and m e thod o logy, they w ill not be able to m a inta in  the build ing 
correctly  w hen the Design.Develop.Build g roup has le ft ." [Ransome, 
j .  2015] Th is ve ry  im p o rta nt fa c to r is often overlo oked  in these
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c o m m un ity  p ro jects, e sp ec ia lly  w hen fo re ig ne rs com e into an 
env iro nm e nt they are not fa m ilia r w ith , take o ver fo r a few  m onths 
and leave a sta te of the art build ing behind, fee ling  ve ry proud 
of the m se lve s fo r he lp ing the poor in A frica . Th is is not a lw ays 
the ca se  and w h ile  m any of these a sso c ia tions have good 
in te ntions, w itho ut the know ledge of m a inta in ing  such build ings 
the co m m un ity  often c a n ’t fix th ings tha t b reak as they sim p ly  do 
not know  how  to.
“Te a c h ing  the loca ls the sk ills they require  to build the new  
te c hn iq ue s that are in tro d uce d  through these types of p ro jects is 
the co rrect app roach. Not only does it a llow  them  to m a inta in  the 
new  co m m un ity  build ing but they too can use tho se  skills in o ther 
a p p lic a tio ns, and th is too opens doors in the fu tu re .” [Ransome, J. 
2015]
Figure 2.4.5 - The Oppi Koppi Community Creche Building Process
[DIGEST. 2011]
Personal Conclusion:
As w ith  the Cassia  C oop Tra in ing  Centre , this p ro ject has a lso 
em pha sised  the great im p orta nce of com m unity  built pro jects 
and the right w ay to go about achieving  them . The em phasis lies 
on the fact that construc tio n  m ethods used m ust be ab le  to be 
done by the com m unity  and not have to be outsourced.
2.4.3 THE VINGERKRAAL COMMUNITY
V inge rkra a l is an in form al se ttle m ent w hich is situated  w ith in  the 
Be la-Be la  M unic ip a lity  of the W aterberg  D istrict. It is iso la ted from  
eco nom ic  activ ity and basic in fra struc ture  w ith in  the m unic ipa l 
a rea. [Waterberg Government. 2014] Due to th is, there has been a 
p roposa l fo r the re location of this com m unity  to one of the existing 
e co nom ica lly  v iab le nodes. The outcom e of th is p roposa l w ill be 
d e te rm ined and considered by C ounc il. W hile  som e residents 
m ay be open to the idea of re location, m any m ay not w a nt to 
m ove. For this reason, a proposa l fo r com m unity  inc lusion has 
been inc luded in this research report.
As show n in Figure 2.4.6, the re la tionsh ip  betw een V ingerkraa l 
V illage and the proposed site can be seen. O nly 12km from  the 
site  via sand road, a re lationsh ip  w ith this v illa g e  w ill be easy to 
estab lish .
The m un ic ipa lity  has said, ‘‘D e ve lop m ent at V ing e rkra a l m ust be 
conside red  very carefu lly due to the high d e ve lo p m ent costs at 
the p resent location. The high costs of se rv ice d e live ry  to this area 
w ill have a m eaningfu l im pact on the d e ve lo p m e nt p rocess. W a te r 
sup p ly is a lso inadequate fo r the existing c o m m u n ity ." [Waterberg 
Government. 2014] For this reason, a lte rna tive  build ing m ethods have 
been researched and inc luded in the design of the p roposed 
centre  and the aim is fo r this in fo rm a tion and assoc iated  skills 
d e ve lo p m e nt to be passed onto the local com m unity  so that they 
can use them  to bette r the ir c ircum sta nce s. The re  are m any w ays 
to p rovide an area of the village w ith  basic serv ice that are not 
b rought in from  the m unic ipa lity.
As it stands, the se rv ices p rovid ed for V in g e rkra a l's  re sid ents are 
as fo llow s:
• E lectric ity  - 4%
• San ita tion - 0%
• W a te r - 63%
• Refuse - 2%
As outlined in C ha p te r 8, Technical Documentation, m ethod s 
and constructio n deta ils have been outlined fo r a ch iev ing  som e 
of these basic se rv ices using natura l m e thod s and a va ila b le  
m ateria ls.
Figure 2.4.6: Vingerkraal Village in Relation to the Site [Graphic by 
Author]
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Figure 2.4.7 - The Vingerkraal Village and Figure-ground Illustration
[Graphic by Author]
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2.5 SECTION CONCLUSION
From  the research outlined in this chapter, it can be deduced that 
a p ro ject such as a com m unity led Rhino b reed ing and ranger 
tra in ing  fac ility  w ould  thrive in the p roposed area. The various 
com po ne nts of the pro ject w ill w ork w ell to g e the r to form  a rich, 
com m unity-b a sed  pro ject. By com bin ing  com m unity, Rhino 
b reed ing, gam e ra nger tra in ing as w ell as a p assive build ing 
approach to the a rch itecture , the com m unity  w ill be enriched in 
all sphe res and the know ledge of the co m m unity  m em bers w ill 
g row  drastica lly.
As exp la ined in section 2.1, the reason fo r design ing  this centre 
a round the b reed ing of W hite Rhino sp e c ifica lly  is nof only due 
to the poaching ep idem ic but a lso b ecause of the lack of 
Rhino b reed ing in the country as a w ho le . It w ou ld  be ideal fo r a 
succe ssfu l Rhino breeding farm  fo thrive in South  Africa than fo r 
the Rhino to all be flown to A ustra lia  to sta rt a s im ila r p ro ject there.
W hile  b reed ing the Rhinos w ill increase the p opula tion num bers, 
o the r m easures of protection and conserva tion need to be 
a ccounted  fo r to ensure  the sa fety and w e ll-b e ing  of the anim als. 
G am e Rangers play an im p orta nt ro le in the conserva tion of 
all w ild life  th ro ughout the w orld  and thus in tro d uc ing  a fac ility 
w he re b y anyone, not only the com m unity, can com e and get 
the ir qua lifications to becom e a gam e ra ng e r and protect our 
w ild life  is necessary. Not only w ill th is fa c ility  p rovide tra in ing  fo r 
peop le to becom e gam e rangers, but it w ill a lso bring in incom e 
from  fhe fees paid by fhose w ho w ish to do the ir tra in ing  at this 
fac ility. These  can then be put back into the running of fhe cenfre 
and a ccount fo r som e of the high fees assoc iated  w ith Rhino
breeding.
The com m unity  w ill p lay a large ro le in the d e ve lo p m e nt of this 
centre, not on ly has it been proven that com m unity  invo lvem ent 
from  the sta rt of a p ro ject leads to a sense of w orth  and ow ne rsh ip  
but it w ill a lso open doors fo r m any of fhe com m unity  m em b ers 
that are currently  w itho ut jo b s. As outlined, there are m any skills 
to be learned in the d e ve lo p m ent of th is p ro ject, from  b uild ing  
te chn iq ues to an expa nded know ledge of the w ild  and how  to 
conserve  it.
O vera ll, the v ia b ility  of fhe p ro ject is positive, w h ile  the site  is 
rura l and m unic ipa l re so urce s are in p lace, it is still im p o rta nt to 
design fo r the co nd itio ns that com e w ith  the loca tion. E lectric ity  
to the area can be unre lia b le  at tim es and thus using a lte rna tive  
build ing m ethods so tha t the com fo rt levels and lighting  re ly on 
natura l sou rces ra th e r than e lectrica l sup p ly is im p orta nt. By using 
the natura l m a te ria ls a va ila b le  and a p assive design app roach, 
the build ing can functio n op tim a lly  w ith  little  o r no outside  input.
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Is it possible for architecture to bring Humans and Rhinos 
together to repopulate the endangered White Rhino species 
and, in the process, create a community project that enriches 
the community of the Waterberg District in Limpopo?
13

C n
CO

CHAPTER INDEX
An Introduction to the Site pg 56
Understanding the Context pg 58
Section Conclusion pg 72
55
3.1 AN INTRODUCTION TO THE SITE
Introduction and Overview of the Site Location:
Due to the nature of the anim al dealt w ith in this p ro ject, the 
W hite Rhino, the site cho ice w as im p orta nt and had to lend itse lf 
to the occupa ncy of this anim al. For m axim um  breed ing  success, 
the Rhino needed to be in its natura l habitat, o r as c lose to as 
possib le . As p rev iously m entioned, the a rch ite cture  w ill be the 
m ed ium  for w hich the w orld  of the hum an and the w orld  of the 
Rhino w ill m eet. This centre w ill g ive the op p ortun ity  fo r the users to 
experience nature and the W hite Rhino w ith in  an existing natural 
landscap e that attracts d iffe rent use r g roups to m ove through the 
site  and experience a d iffe rent jou rney.
Figure 3.1.1: Existing “Conservation Belt" (Highlighted in Green, 
Outlined in Red) in the existing context. [Graphic by Author]
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Figure 3.1.2: Existing “Conservation Belt” (Highlighted in Green, 
Outlined in Red) in the existing context. [Graphic by Author]
The centre  is p roposed to be on Rotavi Private Game Reserve in the 
W a terb erg  d istrict of Lim popo, South A frica . Th is farm  sp ec ifica lly  
w a s chosen nof only due to the read ily a va ila b le  access to the 
site  but a lso because of its location. As seen in Figure 3.1.2, the
location of the farm  lies in the m idd le  of a “c onse rva tio n  b e lt,” 
the conse rva tio n  a rea s outlined in green. The  W a te rb erg  w as 
the first reg ion in the northern  part of South  A frica  to be nam ed 
as a "B io sp h e re  R e se rve ” by UN ESC O  and thus contrib uting
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to the conse rva tio n  of the area is an im p o rta nt design factor. [SA 
Venues. 2015] “The m ain cha ra cte ristic s of B io sp here  reserves 
inc lud e the in te rconnection  of conse rva tio n, d e ve lo pm ent, and 
log istica l sup port. T ra d itio n a lly  confined conse rva tio n  zones are 
o utp a ced  through a p p ro p ria te  zon ing  schem e s, com bin ing  core 
p rotected  a reas w ith  zones w here  susta ina b le  d e ve lo p m e nt is 
fo ste red  by lo c a ld w e lle rsa n d e n te rp rise sw ith o fte n  h ighly innova tive  
and p a rtic ip a tive  g overna nce system s. The  focus of these areas 
is on a m u lti-sta ke ho ld e r a pp ro ach w ith  p a rtic u la r em pha sis on 
the invo lve m e nt of loca l co m m unitie s in m a na g em e nt as w e ll as 
fo ste ring  d ia logue fo r conflic t reso lution of natura l re source use 
and the in teg ra tion of cu ltu ra l and b io log ica l d iversity, e sp ec ia lly  
the ro le  of tra d itiona l kno w led ge in eco system  m a na gem e nt. A 
B io sp here  Reserve d e m onstra tes sound susta ina b le  d e ve lo p m ent 
p ra ctices and po lic ies based on research and m onito ring  as w ell 
as acting  as sites of exce lle nce fo r ed uca tion and tra in ing  and 
p artic ip a ting  in the W orld  N e tw o rk.” [UNESCO. 2014] O the r factors 
contrib uting  to the cho ice of the site  location are that the natura l 
ha b ita t of the area m atches the re q u irem ents fo r the W hite  R h in o 's 
ha b ita t and W hite  Rhinos are a lrea dy ind ig e no us to the area. In 
a dd ition  to this, th is a rea is not a sso c ia ted  w ith  the K ruger Nationa l 
Park, w h ich is w here  the m a jo rity  of the Rhino poa ching  in South 
A frica  has been recorded.
The exact location of the site  on the farm  w a s chosen due to a 
num b e r of reasons. The  p roxim ity  to the m ain road and existing 
se p a ra te  entra nce to the fa rm  w a s the first reason. Th is p rovided 
the op p o rtun ity  to c reate  a sep a ra te  entra nce from  the private 
ga m e farm  w h ile  still being c lose eno ugh to the m ain road fo r ease
of access to the site. The chosen site  is punctured w ith an existing 
road the leads d ire ctly  from  the fa rm ’s entra nce gate. Th is m eans 
no a dd itiona l road in fra struc tu re  w ill need to be incorp orated  
into the design, thus im posing on the natura l landscape less. 
The to p o g ra p hy of the site has a gentle  slope and lies w ith in  a 
c a tchm e nt area of the ra inw a te r runoff from  a nearby ‘ko p p ie ’. 
Thus a llow ing  the incorp ora tion  of a sm all ho ld ing dam  to be 
inc lud ed in the design to p rovide a w a te r source fo r the Rhinos 
and o ther an im a ls in the vic in ity. Lastly, the site is re la tive ly c lea r of 
trees, a llow ing the build ings to have been designed around the 
existing  fauna and flora and thus app roaching  the design w ith a 
sense of sensitiv ity  to the landscape.
3.2 UNDERSTANDING THE CONTEXT
‘‘Lim popo is South A fric a ’s northernm ost p rovince, lying w ith in the 
g rea t curve of the Lim popo River. It is a reg ion of contrasts, from  
true bushve ld  country to m ajestic  m ounta ins, p rim a eva l ind igenous 
fo rests, unspo ilt w ild e rness and p atchw orks of fa rm la n d ." [South 
Africa info. 2015]
Lim popo is slow ly becom ing inc rea sing ly p o p u la r am ong tourist 
d estinations in Southern  Africa. There  is an a bund a nce of w ild life  
as w ell as m any d iffe rent to urist a ttractions and destinations. 
These  inc lude som e of the countries best gam e fa rm s and lodges, 
both public  and private, as w ell as m any conse rva nc ies dealing 
w ith anim a l conserva tion and a w areness. V isito rs to Lim popo can 
expect to experience a range of cultura l, tra d itiona l and historica l 
activ ities and sites. M aking it even m ore p op u la r a m ongst G auteng 
resid ents as m any of the d estinations are only one to three hours 
drive from  Johannesburg  or Pretoria . The G ove rnm e nt of Lim popo 
m akes it a m ission to create an econom ic e nv ironm e nt ‘‘conduc ive  
to susta ina b le  econom ic grow th, env ironm e nta l ju stic e  and an 
im p roved qua lity of life fo r a ll” by becom ing a p referred eco- 
tourism  destination. It, therefore , p ractices re sp onsib le  tourism  
accord ing  to the p rinc ip les of the Fair Trade in Tourism Charter. 
[Simm, C. 2015]
‘‘W hen it com es to agricu lture , L im popo is ve ry  rich, from  vast 
q ua ntitie s of fru its, vegetab les, cotton and c itrus p lantations in the 
eastern and northern areas re sp ective ly to live stock fa rm ing  and 
hunting in the d rie r w estern and northern re g io n ." [South Africa info. 
2015]
The W a terb erg  B iosphere is a unique w ild e rness a rea of South  
Africa yet to be fu lly  d iscovered . The ecosystem  is cha ra cte rise d  as 
a dry de c id uo us fo re st or ‘Bu sh ve ld ’ and w ith in  the d istric t, m any 
gam e reserves, both nationa l parks, and p rivate farm s, can be 
found. W ith a bonus of being a M a la ria -fre e  area, it has b ecom e 
one of L im p o p o ’s m ost p o p u la r eco-tourism  a ttractions.
Figure 3.2.1: Waterberg, Limpopo Locality Map. [Graphic by Author]
The W a terb erg , o r Wafer Fountain in English, is a m o unta inous 
area of a p p ro xim a te ly  15 000km 2 and is the no rth -ea st d istric t in 
the Lim popo Province of South  A frica . [South Africa info. 2015] "A  
large portion of the W a te rb e rg 's bushve ld  c o untry  has been g iven 
over to the C onse rva tion  of E lephants, W hite Rhino, Leopard  and 
Buffa lo. La nd ow ners have restored land o verg ra zed  by cattle , to 
a ttract and p rotect a nte lope, g ira ffe , h ippo, and o the r spec ies, 
w ith  an a c co m p a nying  rise  in the trend of eco -to urism , and the 
m arketing  of the W a te rb erg  as p rim e gam e c o u n try .” [SA venues. 
2015]
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3.2.1 CONTEXT SITE MAPPING
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Figure 3.2.2: A Map Highlighting the Conservation Areas & Population 
Density Around the Site Scale as per scale bar [Graphic by Author]
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The m ap illu stra ted  in Figure 3.2.2 sp e c ifica lly  h igh lights the 
conse rva tio n  a reas as w ell as the pop ula tion d e nsity  of the 
su rround ing  area. Both of these factors led to the cho ice 
of site  p lacem ent. As m entioned prev iously, the site  w as 
p laced in the m idd le  of a "c o n se rva tio n  b e lt" (see green 
a reas on the map) w ith in  the W a terb erg  D istric t and in an 
area w here  the pop ula tion density  is extre m e ly low  resu lting  
in m uch low er no ise leve ls w hich are b enefic ia l fo r Rhino 
b reed ing . [Webb, j . 2014]
V ing e rkra a l V illage is show n in red on the m ap, and it is 
ev id ent that it is c lose enough to the site  to c re ate  a link to 
the p rop osed  centre . Th is w a s exp lo red  fu rth e r on pg 50 in 
the p rev ious chapter.
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Figure 3.2.3: A Map Highlighting the Vegetation Types & White Rhino 
Presence Around the Site Scale as per scale bar [Graphic by Author]
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Due to the nature of the p roposed pro ject and the em phasis 
p laced on the b reed ing of W hite Rhino, it w as necessary 
to ind ica te  the ir p resence in the surround ing  area to show  
that the sp e c ies is not fo re ign to the W a terb erg . The m ap 
in Figure 3.2 .3  illu stra ted  th is p resence, how ever, due to the 
sensitiv ity  of the spe c ies and current poaching, num bers for 
the a m ount of Rhino on each farm  are not a va ilab le , and 
the farm  ow ners w ere  not w illing  to g ive out this in fo rm ation.
The d iffe rent ve geta tion types in the area have also been 
show n, p lac ing im p orta nce on the soil types and w he the r 
or not they are su itab le  fo r bu ild ing. The  layer show n, that 
w a s taken from  the Limpopo GIS w ebsite , ind ica te  so ils w ith 
a high c lay content over and around the site, inc lud ing  the 
area of V inge rkra a l V illage. The im p orta nce of th is la yer has 
been fu rth e r exp la ined on page 84, concern ing  m ateria l 
cho ices fo r the build ing of the centre.
The contours illustra ted 
in the m ap are at 20m 
inte rva ls, dep icting  a 
gradua l slope at the point 
of the site.
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3.2.1 IDENTIFYING THE USER GROUPS
®
VETERINARY STAFF:
A cco rd ing  to a few  of the farm  ow ners 
in the area, the nearest w ild life  ve fs are 
e ithe r in Rooiberg or Tha b a zim b i and the 
sp e c ia list vets are ca lled out from  Pretoria .
The re  are m any farm s in the area w ith  vast 
a m ounts of w ild life  species, espec ia lly  
da ngero us anim als. As a result, a vet would  
be h ighly utilised in the area, w h e th e r it be 
fo r genera l check ups and va cc ina tions 
or em erge ncy p rocedures. M any fa rm ers 
even said they w ou ld  be w illing  to pay a 
p rem ium  fo r th is convenience.
The inc lusion of fac ilities fo r on-site  
ve te rina ry sta ff w ould  a llow  fo r im m ediate 
tre a tm e ntsho u ld  there be any em ergency. 
The  op p ortun ity also a rises fo r research 
and m onito ring  of the Rhinos to ensure 
that b reed ing occurs at the optim um  rate 
fo r the g rea test success of the species.
The farm  has existing housing that can 
a ccom m o d a te  these sta ff m em bers to 
live on site w ith  the ir fam ilies.
GAME RANGERS:
As m entioned p rev iously  in C ha p te r 2, the 
p resence of gam e ra ngers goes hand- 
in-hand w ith d a ngerous an im a ls, such 
as W hite Rhinos. The p roposed centre  
inc lud es a tra in ing fac ility, eq u ipped 
to tra in up new  Rangers, a llow  existing 
Rangers to increase the ir skill level and fo r 
peop le to com e and get the ir certification 
in gam e m a nagem ent.
The gam e ra ng er tra in ing  centre  w ill be 
an integra l part of the centre  as a w hole . 
V isito rs w ill have the op p ortun ity  to m ove 
through th is fac ility  and learn about w ha t 
gam e rangers do rega rd ing  the p rotection 
of the Rhino spec ies. It w ill a lso ed uca te  
them  on the im p orta nce of these peop le 
in the w ild life  conserva tion industry.
An on-site  dorm ito ry has been inc lud ed in 
the design fo r Rangers that are on call or 
on duty fo r a c lose range of access to the 
Rhinos. The farm  a lso has va rious types of 
existing  housing that can a ccom m o d a te  
som e the Rangers to live on site , e ithe r 
a lone o r w ith  the ir fam ilies.
LOCAL COMMUNITY:
The local com m unity, both the  farm  
ow ners, as w ell as the co m m un ity  m e m b ers 
of V ingerkra a l V illage, w ill be invo lved  at 
the centre  to a certa in  extent.
The centre  w ill p rovide jo b s fo r so m e  of 
the local co m m unity  m em b ers as there 
w ill be va rio us ro les and positions tha t w ill 
need to be filled. Those  tha t w a n t to get 
invo lved  w ith the build ing of the centre  
w ill a lso take part in the sk ills d e ve lo p m e nt 
p rogram m e.
The a im  fo r the invo lve m e nt of the local 
fa rm ers is in tended to be fo r g a thering s 
and in fo rm a tion  sem ina rs m onth ly. The  
local fa rm ers fha t w ere  spoken to all 
a g reed that w o rksho p s o r sem ina rs based 
on sna keb ite  p rotocol, fire b rea k burn ing 
stra te g ies, etc. w ou ld  be h igh ly b enefic ia l 
and that they w ou ld  be w illing  to host these 
occa siona lly , p rovid ing  in fo rm a tio n  tha t 
they sp e c ia lise  in to enrich the com m unity.
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VISITORS, TOURISTS AND VOLUNTEERS:
The  to urism  ind ustry  is b oom ing in the 
W a te rb erg  area. Not only does the centre  
p rov id e peop le w ith the op p o rtun ity  to 
v ie w  W hite  Rhinos in the ir natura l hab itat 
but it a lso  a llow s them  to learn a b o ut the 
sp e c ies w h ile  they are there. The centre  is 
a destina tion  and thus p rovid es fac ilitie s 
fo r peop le  to com e and spend the entire  
day o r w ee ke nd .
It is b ecom ing  inc re a sing ly  p op u la r fo r 
p eop le  w ith  a passion fo r the w ild  to 
vo lun te e r at va rious w ild life  centres a round 
So uthern  A frica . The m a jority of these 
p eop le  com e in from  overse as countries, 
and thus there is a huge op p o rtun ity  to 
ga in an incom e off th is as w ell as getting  
p eop le  in to do va lua b le  w o rk and thus 
sp re a d ing  the a w areness.
Th e re  are tw o existing  lod ges on the farm , 
and thus the se  w ill be used fo r v is ito r and 
vo lu n te e r a cco m m o d a tio n . The  financ ia l 
figures fo r these e lem e nts have been 
outlined  in the v ia b ility  and fea sib ility  study 
in C h a p te r 9.
RHINOS AND OTHER WILD ANIMALS:
W hile  this centre  is a im ed at the breeding 
of W hite  Rhinos, there are m any other w ild  
a n im a ls tha t are ind igenous to the area of 
the site . As a resu lt, carefu l p lanning needs 
to be put in p lace to ensure  that these 
ha b ita ts a re not destroyed.
The re  are spec ific  re gu la tio ns and 
g u id e lines fo r the tra nsp orta tion  and 
housing of W hite Rhinos. These  have all 
been incorp ora ted  into the design of the 
centre  to ensure  that the hab itat is kept as 
c lose  to natura l as possib le  fo r the Rhinos.
Herd, o r "c ra sh ”, soc ia l b eha vio u r has a lso 
been assessed and designed for. Not only 
to ensure  that the Rhinos are happy and 
hea lthy but a lso to m axim ise  the b reed ing 
succe ss rate.
BIRDLIFE:
There  is a large a m ount of existing bird life 
on and around the site. W hile  the centre 
has not been designed for the birds, they 
need to be conside red , and the ir habitats 
need not be destroyed.
A ttra cting  birds to the site using w ater, 
food or desired vegeta tion w ill add to the 
v is ito r experience ga ined by the tourists 
and vo lunteers. M any peop le enjoy 
b ird ing as a hobby and thus b ird ing hides 
have been incorp orated  into the design.
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3.2.2 THE ENVIRONMENT
The Terrain:
Figure 3.2.4 [Ransome,
So lid  and loose rock on site:
Th is la rge rocky outc rop  la rge ly in fluenced the p lace m e nt of 
the chosen site and the northern border. Rh inos do not like 
steep  slopes a nd /o r loose rocky surfaces. The m a jo rify  of this 
rock face is hard, so lid  rock w ith sm all b rittle p ieces lying loose ly 
on top of if. If is fhe re fo re  not su itab le  fo r use in the build ing.
Figure 3.2.5 [Ransome,
Veld G rass C overage:
The m ajority of the site  is w e ll covered w ith  ve ld  grass that is 
p lentifu l and in good cond ifion. These  are op fim um  cond itions 
fo r the W hite  R h in o 's hab itat as they are g raze rs. The Rhino 
hold ing pens thus are p laced w ith in the g ra ssy la ndscape.
Figure 3.2.6 [Ransome,
Eroded Soil w ith M in im a l G rass:
Due to p rev ious overg ra zing  from  caftle  and the presence 
of sta ff housing in the area, som e of fhe g round has suffe red 
m inor e rosion. W hile  th is is not an extrem e case and the erosion 
is only surface level, fhe p lace m e nt of the site dam  and w a te r 
troughs in the Rhino pens has been influenced by this.
Figure 3.2.7 Soil & Grass Map [Ransome, J.
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The Fauna and Flora:
Figure 3.2.8 [Ransome,
Sm all Shrubs:
W hile  the ground is sca tte red  w ith m any sm all sh rub s and bushes, these have not influenced the design. 
The  a pp ro ach has ra the r been to landscap e the o utd o or a reas and transp lant or put in new  p lants and 
sh rub s w here  they are desired. W hile  the courtya rd  area has been designed to m ainta in the natural 
“b u sh y " fee l, m o vem ent paths and gathering  areas have d ic tated  the p lacem ent of garden beds.
Bia Trees:
The re  are a num b e r of e stab lished  trees on the site. C arefu l p lacem ent of the build ings has been m ade 
to ensure  the p rese rva tio n  of these trees by addressing  the design as a la nd sca p e-se nsitive  pro ject. 
Rh inos are sha d e-lo v ing  a n im a ls due to the ir sensitive  skin, fo r this reason, the p lacem ent of the ir pens 
has a lso been de te rm ined  by the existing  trees on the site. A dd itiona l trees have also been added 
w here  needed. The he ight of the trees on site a lso dete rm ined the height of the build ings, w ith a stealth 
design app roach, the build ings fit into the la ndscap e and p red o m ina ntly  below  the tree line.
Figure 3.2.10 [Ransome,
M edium  Sized Thorn  Shrubs:
As w ith  the la rge trees, m any of the estab lished  sh rub s on the site have been m ainta ined and kept 
w he re  they are. A ra nge in p lant size keeps the natura l look and feel of the bush ev ident in the new 
centre  and p reserves the hab itats fo r sm all c reatures liv ing w ith in  these plants.
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3.2.3 THE CLIMATE
The Climate:
As illustra ted in the graph below  in Figure 3.2.11, the average 
ra infa ll on the site is during the sum m e r m onths w ith  little o r no rain 
in the w in te r m onths. The high vo lum e of ra infa ll ve rsus the re lative ly 
low  num ber of ra iny days in the sum m e r m onths ind icated heavy 
ra infa ll. Th is resu lt in high surface runoff, w ith little seepa ge, often 
contributing  to erosion. Tha t being sa id, the ve ld and bush in the 
sum m e r m onths are extrem ely lush and p lentifu l fo r the gam e on 
the farm  to feed off.
Due to the lack of ra infa ll during the w in te r m onths, a site dam  
has been p roposed as part of the design to catch su rfa ce runoff 
from  a nearby "ko p p ie ". Th is w ill not only p rovide a w a te r source 
fo r the an im als but has been used fo r eva po ra tive  coo ling  in the
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Figure 3.2.11: Average Monthly Rainfall and Number of Rainy 
Days in Rooiberg, Limpopo [World Weather Online, 2012]
design. There  is an existing  b oreho le  near the site  that can p rovide 
d rinkab le  w a te r fo r use w ith in  the centre.
Figure 3.2 .12 ind ica tes the a vera ge m onth ly te m p e ra tu re s 
show ing  tha t the site  exp e rience s ve ry hot sum m e r days, w a rm  
sum m e r n ights, w a rm  w in te r days and very cold w in te r n ights. Th is 
is a co ntributing  fa c to r fo r the approach of p assive  design w ith in  
the build ing. E lectric ity  is unre lia b le  in the area due to the rura l 
location and thus a ch iev ing  com fo rt leve ls w ith in  the b uild ing  
have been m et th rough the rm a l m assing and eva p o ra tive  coo ling  
in the design.
----- Avergae High Temp (°C)
----- Avergae low Temp (°C)
Figure 3.2.12: Average Monthly High and Low Temperatures in
Rooiberg, Limpopo [World Weather Online, 2012]
The Sun:
The  therm a l m ass design re lies on 
the sun, in both the w in te r m onths 
w hen w a rm th  is requ ired  at n ight 
and sum m e r m onths w hen coo ling  
is needed during the day. For 
th is reason, the sun ang les and 
sun paths fo r the site  have been 
d o cum e nted  as per Figures 3.2.13 
and 3.2.15. Th is in fo rm a tion has 
a ssisted  in the p la ce m e nt of therm a l m ass w a lls, o ve rha ng s and 
shad ing  d evices and w ind o w  op en ing s in the design. Existing 
e sta b lished  trees on site  have also been co nside red  in the design, 
w here  som e lose the ir leaves in w inte r, like the M aru la  tree in Figure 
3.2 .14  and som e d o n ’t.
Figure 3.2.13: Sun Path on Site
[Graphic by Author, Information: 
JALOXA. 2011]
As the design w a s esp ec ia lly  sensitive  to existing  trees, the ir effect 
on the build ing p e rfo rm a nce needed to be assessed. M ore specific  
ca lc u la tio ns can be found in C ha p te r 8, Tec hn ic a l Reso lution.
Figure 3.2.14: A Marula Tree on Site: The Difference Between 
Summer and Winter [Ransome, J. 2016]
Spring/Autumn Equinox Sun Angles
Figure 3.2.15: Quarterly Equinox Sun Angles and Shadows [Graphic 
by Author, Information: JALOXA. 2011]
3.2.4 SITE PANORAMAS
Figure 3.2.16: Location of NE and SW 
Panoramas [Ransome, J. 2016]
W a terb erg  M ounta in  Range
Existing d w e llings fu rthe r 
dow n the slope
Figure 3.2.17: North-East 
Panorama [Ransome, J. 2016]
N earby “Ko p p ie " - 
Ra inw a te r runoff from  here 
to be captured on site
Rocky O utcrop
Rotavi M ounta in  
"G ro e n ko p "
Figure 3.2.18: South-West 
Panorama [Ransome, J. 2016] ° P en Ve ld on s ite  Wlth
G radua l S lope
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W aterberg  M ounta in  Range
D irectio rr'b f J. 
Entrance G ate
O pen Veld on Site  w ith 
G radua l Slope
M assive M arula  Tree Y '  
at back of site  A ^ k
Figure 3.2.20: North-West 
Panorama [Ransome, J. 2016] 
N earby “Ko p p ie ” - 
Ra inw a te r runoff from  here 
to be ca ptured  on site
Figure 3.2.21: South-East 
Panorama [Ransome, J. 2016]
Sm all schrubs on siteFigure 3.2.19: Location of NW and SE 
Panoramas [Ransome, J. 2016]
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3.2.5 EXISTING BUILDINGS AROUND THE SITE
Figure 3.2.23: The Old School [Ransome, J. 2016]
Figure 3.2.24: The Shop Manager’s House [Ransome, J. 2016]
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Figure 3.2.27: Site Map Indication Position of
Sketches [Ransome, J. 2016]
The ske tches show n are of b u ild ings around the chosen site , they 
all re p re sent a sim ila r sty le of build ing, brick w a lls w ifh  dual p itched 
corruga ted  iron roofing. The  farm , Rotavi Private Game Reserve, 
has a brick m aking press, and m ost of these build ings have been 
built using these concrete  b lock bricks.
G um  poles and latte fenc ing  are also ev ident in m ost of the 
build ings. The  build ing of the se  structu res w as done by peop le 
that live and w o rk on the farm  as perm anent sta ff so the ir skills 
w ere  utilised.
O vera ll, they are sim p le structu res that have been built w ell. The 
ve rna c u la r of m any build ings in the area is sim ila r to these w ith 
the add ition of thatch roofing. Tha tch is extrem ely p op u la r in the 
g re a te r a rea, esp ec ia lly  in bush lodges, a lthough it com es w ith a 
huge fire risk.
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3.4 SECTION CONCLUSION
From  the research outlined in this chapter, it can be deduced that 
a p ro ject such as a com m unity led Rhino b reed ing and Ranger 
tra in ing  fa c ility  w ould  thrive in the p roposed area, the W aterberg  
D istric t in Lim popo. The facts have been sta ted  that the location 
of fhe site is ideal for the centre. A lthough this sa m e p ro ject could 
be done at num erous locations th ro ug hout So uthern  Africa, the 
high vo lum e of gam e, fa rm s, and co m m unities in the W aterberg  
m ake fo r an ideal setting . The best outcom e of such a pro ject is 
tha t it w ould  expand to other areas of So uthern  A frica, increasing 
the b reed ing of Rhino to num erous loca tions and a llow ing the 
sp e c ies to thrive in the w ild . How ever, the sta rt of the p ro ject is 
p roposed to be in the Rooiberg area of the W aterberg  District.
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4.1 PROGRAMME VISUALISATION
The nature of the p ro ject is such that it dem ands a connective  
app roach to the jo in ing  of the d iffe rent p rog ra m m es invo lved in 
the centre. The b rief w as deve loped in re sp onse  to the theoretica l 
research, outlin ing  w ha t needed to be incorp orated  in this centre 
and further, how  the d iffe rent p rog ra m m es can com e to g ethe r to 
form  a cohesive project.
Humans Rhinos
Nature
Figure 4.1.1: Programmatic Links [Ransome, J. 2016]
As m entioned previously, th is research report seeks to find a 
link betw een hum ans, Rhinos and nature, see Figure 4.1.1, and 
how  they can coexist in one place, fo rm ing  the p rog ra m m e of 
the centre. The inc lusion of com m unity  and v isito rs has fu rthe r 
stre ngthene d this link. W hile the va rious p rogram m es, the Vet, the 
Ra nger tra in ing centre  and the Re sta ura nt m ay function a lone. 
Linking them  through an ‘experientia l w a lking  jo u rn e y ’ through,
a round, and above the b u ild ings a llow s the u se r a n d /o r v is ito r 
to expe rience and learn a b o ut the d iffe rent p ro g ra m m e s of fhe 
centre.
W hile  these conne ctions have been m ade, va rio us th re sho ld s have 
also been put in p lace to ensure  the sa fe ty of bofh the hum ans 
and the Rhinos. O nly qua lified sta ff and G am e Ra ngers w ill have 
physica l access to the Rhinos. V isito rs and o the r m e m b ers of the 
com m unity a nd /o r sta ff w ill on ly have visua l a ccess to the Rhinos. 
The  p rog ra m m e has a lso been a rra nged in such a w a y so that 
va rious a reas are kept p rivate, fo r sta ff access only. O the r a reas 
are incorp ora ted  into the ‘exp e rientia l w a lking  jo u rn e y ' th rough 
the site . Th is a llow s the v isito rs to v ie w  into certa in  ro om s and 
experience d iffe re nt exh ib its and view s a long the ir w ay.
The aim  of th is jo u rn e y is fo r the use r to gain an e xp e rience and 
und ersta nd ing  of nature. To fu rthe r ed uca te  them  on the life 
of the Rhino and the th rea ts faced as w e ll as fo h igh light the 
im p orta nce of G am e Rangers in the w ild life  industry. To enha nce 
this exp erience, nature  has been b rought into the design of fhe 
build ing. The earth reused in the ram m ed earth c onstruc tio n , as 
w ell as on the o ute r northern  side, berm ed to c o nne ct to the 
existing  la ndscap e and instil a sense  of stea lth  in the design. 
The c lim a te  and env iro nm e nt have been consid e re d  in the 
incorp ora tion  of m acro system s to c reate  the rm a lly  e ffic ient and 
com fo rta b le  build ings. In a dd ition to this, the jo u rn e y a llow s the 
v is ito r to d isc o ve r nature on a m agnified  sca le , expo sing  them  to 
the va rious conserva tion p ra ctices tha t have been outlined  in this 
research report.
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4.2 ACCOMMODATION SCHEDULE
© © o
VETERINARY FACILITIES:
Surg ica l Su ite  170m 2
• secure  access
• Rhino prep area
• vet prep area
• v iew ing  w ind ow s
• Rhino m oving “tro lle y "
• exte rna l access fo r Rhino
• X-ray area
• X-ray v iew ing room
« a post-m ortem  exam ination area
• c o m p ute r station
• Rhino d isposa l
• access to recovery pen
Exte rna l Exam  Area 300m 2
• covered  area
• w o rk top
• Rhino crush
• food and w a fe r trough
• fenced
Recovery Pens x2 740m 2
• food and w a te r
• m ud baths and shade
• vet access
• fenced
VETERINARY ADMIN FACILITIES:
Reception 70m 2
• orientation and c ircu lation
O ffice A reas 140m 2
• open plan resea rchers offices
• m ain ve f p rivate offices x2
• kitchenette  and break area
• m eeting room s
• genera l sto rage
• sta ff to ilets
Pha rm a cy 80m 2
• sto ck room
• d istribution
• secure  access
• pub lic  w a iting  area
Public  Vet Facilities 80m 2
• exam  area/room
• helipad and ha nga r
• field sto rage room
G enera l Requ irem ents 80m 2
• linen sto rage
• la und ry and ste riliza tion
• m a intenance c losets
RESEARCH FACILITIES:
Labora tory x2  80m 2
• secure  access
• w orksta tio ns
• sep a ra te  office access
• genera l sto rage
• v iew ing  w ind ow s
• w a sh up areas
• co m p ute r sta tions
Rhino Horn Secure  Va u lt 40m 2
• sa fe door
• secure  access
• ve ntila te d  room
• she lv ing  system
• sca le
• inve nto ry co m p ute r
Resource C entre  50m 2
• m ini lib ra ry area
• stud y spaces
• co m p ute r sta tions
• w orksta tio ns
• jo in e d  w ith Ra ng er tra in ing
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GAME RANGER TRAINING CENTRE:
Ind o o r G ym  60m 2
• m ale and fem a le  locker ro om /show e rs
• un ifo rm  sto ra ge lockers
• card io  tra in ing area
• w e ig h t tra in ing  area
Fie ld Exit Room  48m 2
• a ccess to b reed ing  cam ps
• gam e v ie w e r veh ic le  parking
• gun safe and sto rage
• secure  access
Re crea tion  Room  and K itchen 55m 2
W o rkshop  80m 2
• exte rna l access
• ve h ic le  parking
• w o rk top b enches and sto rage
Lecture and Se m in a r Sp a ces 140m 2
• d iscussion  sty le  room  w ith tab les
• sea ted  lecture  venue
C o unse ling  Fac ilitie s 40m 2
• counc illo rs m eeting  room
• p rivate  office
TOURIST CENTRE:
Reception and A rriva l A rea 150m 2
Inte ra ctive  Exh ib ition - Rangers 80m 2
• gam e ra ng e r re lated exh ib ition and 
in te ra ction  space
• c ircu la tion through ra ng er tra in ing 
fac ility
To ile ts 150m 2
Re sta ura nt & Bar 330m 2
• bar w ith  seating
• inte rna l tab le  seating
• exte rna l tab le  seating
• kitchen
• food sto rage
• scu lle ry
Exte rna l W a lkw a y and C ircu la tion
• paths and w a lkw a ys around the site 
h igh lighting  d iffe rent view s
• v iew ing  decks
• g a thering  a reas - fire pit etc.
• w a te r level h ide over dam
• v iew ing  w ind o w s into va rious a reas 
(labs, op erating  room , etc.)
Rhino REQUIREMENTS:
Food 80m 2
• food sto rage
• food p reparation
• inve nto ry and logg ing system
• access to ho ld ing pens
• w et and dry sto rage
D elive ry Bom as 1600m 2
• w a lled  bom a - Rhino c a n 't see out
• d e live ry  ram p into bom a
• truck access
• food and w a te r troughs
• m ud baths
• shade
• secure  access
• surve illa nce tow er
C alm ing Pens 600m 2
• fenced - Rhino can see out
• food and w a te r troughs
• m ud baths
• shade
• secure  access
• surve illa nce tow er
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ACCOMMODATION:
Vet A cco m m o da tion
• existing  a ccom m oda tion on the farm  
for vets and the ir fam ilies
Ranger A ccom m oda tion o n S ite  60m 2
• dorm  room
• 4 x bunk beds
• com m una l living area
• jo ine d  to the tra in ing fac ility
• fo r rangers on dufy only
Ranger A cco m m o da tion off Site
• existing a ccom m oda tion on the farm  
fo r rangers and the ir fam ilies
V isito r and V o luntee r A ccom m oda tion
• existing lodges on Rotavi to be used
WATER INFRASTRUCTURE:
Site  dam  800m 2
• ra inw a te r runoff from  nearby "ko p p ie ” 
ca ught in this dam
• Rhino and o ther anim al w a te r source
• view ing deck fo r v isito rs
Ra inw a te r C o llection Ponds 300m 2
• ra inw a te r runoff from  site  and roofs
• va rious ponds
• pum p system
• integrated into the design
Boreho le  W a te r Sup p ly
• a d d itiona l w a te r source
• existing  b oreho le  c lose to the site
• c lean, d rinkab le  w a te r
• pum p system  to c ircu late  w a te r
COMMUNITY INVOLVEMENT:
C o m m unity  build
• skills d e ve lo p m e nt p rog ra m m e
• using local m ateria ls
• utilising  local skills
• ed ucation
• a lte rna tive  build ing m ethod s
C o m m unity  run
• jo b  c reation
• gam e ra ng e r tra in ing
• genera l sta ff
• farm  la boure rs
• m a inte na nce and genera l upkeep
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SITE CONSERVATION:
Se nsitiv ity  to-site
• la rge trees and sh rub s kept and 
de sig ne d  around
• the slo p e of the site  used in the design 
of berm  structu re
• the rm a lly  effic ient build ing
• re using  excavated  earth - re tu rn ing  the 
earth  to the build
• ra inw a te r harvesting
• a dd itiona l fauna and flora added
G e o the rm a l HVAC system
• using the e a rth ’s co nsta nt g round 
te m p e ra tu re s to regu la te  the inte rna l 
te m p e ra tu re s
• c losed  loop system  - re qu ires no 
a d d ition  input of m ateria l
So la r p o w e r generation
• sup p lied  fo r backup  fo r unre lia b le  
ex isting  supp ly
• a e sthe tic a lly  p leasing  in sta lla tio n  on 
flat roofs
•
MISCELLANEOUS:
Parking 250m 2
• 20 bays
A ccess points
• sep a ra te  sta ff access
• m ain v is ito r access
• entra nce gate
Lookout tow ers
• points of e levation fo r w a tch ing  Rhinos
• ra ng e r and v isito r access
• coo ling  system  - p lanted facade, still 
p erm ea b le  fo r sight, p rovides shade 
and coo ls a ir m oving through
• po int of re fe rence fo r ve rtica l c ircu lation 
w ith in  the build ings
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5.1 MATERIALS
Using Earth as a Building Material:
As illustra ted in Figure 5.1.1 below , there are m any benefits to using 
earth as a build ing m ateria l in the p roposed centre. As show n 
in Figure 3.2.3 on page 61, “A m ap h igh lighting  the vegetation 
types and W hite Rhino p resence around the s ite ,” the soil on 
and around the site ind ica tes a high c lay content w hich is one 
of the m ost im p orta nt factors fo r using soil in earth construction. 
Ram m ed earth construction is not the only app lica tion in w hich 
the earth from  the site w ou ld  be used, earth berm  construction has 
a lso been incorp orated  into the design, both of w hich have been 
resea rched fu rthe r and e laborated on in the rest of this chapter.
The m ain points benefitting the use of earth inc lud e m anual
la b o ur and as a resu lt skills de ve lo p m ent. Th is m eans tha t the 
local com m unity  m em b ers w ill be p rovided w ith the op p ortun ity  
to learn about a m ateria l that is read ily  a va ila b le  in the a rea  and 
how  to build  the rm a lly  effic ient and struc tu ra lly  sound build ings 
w ith it.
O ther earth, excavated  from  the site during the build ing sta ges or 
from  the d igg ing of a dam  can also be used in the earth berm s 
in the design as w ell as on the p lanted, g reen roof. Top  so il and/ 
o r soil w ith a high content of o rganic  m a tte r is p e rfect fo r p lanting  
and use in the top layers of the berm s as it is m ore perm ea ble , 
a llow ing  fo r su ffic ient d ra ina ge.
Figure 5.1.1 Building with Earth [Ransome, J. 2016]
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Using Concrete as a Building Material:
W hile  c oncre te  m ay not be as eco -friend ly  as earth in the build ing 
p rocess, there are still m any benefits to using th is m ateria l in the 
design and constructio n of the p rop osed  centre ; these have been 
illu stra te d  b e low  in Figure 5.1.2. By b ring ing in the raw  ing red ients 
fo r fhe c o ncre te  m ix and using the a va ila b le  b ore ho le  w a te r on 
site, w h ic h  is su itab le  fo r d rinking, a llow  fo r the concrete  to be 
m ixed on site by the build ing team . M any of the loca ls spoken to 
sa id tha t they have e xp e rience in build ing w ith c oncre te  as it is 
such a com m on m ateria l used in th is a rea.
The  m a te ria l has been p roposed to be used fo r a num b e r of 
d iffe re nt th ings in the construc tio n  of the p rop osed  build ing.
bermed
walls
>
green
roofs
Figure 5.1.2 Building with Concrete [Ransome, J. 2016]
These  inc lude found a tions, floo r slabs, roof slabs and both berm  
reta in ing w a lls as w ell as o the r w a lls in the build ing, exc lud ing  the 
ram m ed earth sp ine w a lls. The re  is an existing c ind er b lock press 
on the site that can be used fo r m aking concre fe  c ind er b locks 
fo r use in m asonry w a ll construc tio n . Due to the m a jority of the flat 
roofs being p lanted, tra fficab le  roofs, the structura l ca p a b ilitie s of 
concrete  is requ ired . Th is then, in con junction w ith the earth and 
p lanting on the roofs adds to the therm a l m ass of the build ing. 
Ram m ed earth w a lls a lso requ ire  concrete  footing s w here  the 
w all m eets the g round as ram m ed earth does not w e a the r w ell if 
w a te r sits a nd /o r pools on it.
5.1.1 RAAAAAtU tAKlH CONSTRUCTION
“A ram m ed earth w a ll is m ade up of a com p a ct m ixture of sand, 
g rave l, silt and c lay earth. Because of the unique chara cteristic s 
of each so il in each unique location, the p rop ortions of the mix 
used fo r m aking the w a ll w ill d iffe r accord ing  to the so il's  c lay 
c o n te n t.” [McIntosh, P. 2016]
As p rev iously m entioned, the soil on and around the site  is su itab le  
fo r use in earth build ing techn iques due to its com p o sition . M odern 
soil m echanics are used to identify  the exact com po sition  of the 
soil w h ich then ind ica tes w h e th e r o r not add itives are needed and 
if the soil needs to be treated in any w a y before its used, such as 
sifting  o r rem oval of o rganic  m atter. If there is too little  c lay in the 
earth ava ilab le , cem ent or lim e m ight be used as a sta b ilise r. The 
a dd ition of a sta b ilise r helps to m ake the w all m ore w a te r re sistant 
and durable . The ideal percenta ge of the sta b ilise r w ill depend 
on the specific  cha ra cte ristic s of the a va ila b le  soil. [McIntosh, p. 
2016] Due to the m odern isa tion of the m ateria l it is now  possib le  
to spec ify ram m ed earth construction in a lm ost any situation 
and receive the benefit of th is beautifu l construction techn ique. 
[Muskoka. 2015]
Ram m ed earth construction can be done in tw o w a ys, e ither 
m anua lly  or m echanica lly. Re info rced fo rm w o rk is used in the 
construction and is designed to resist the outw ard  fo rces c reated 
by the com paction of the soil. It a lso defines the stru c tu re 's shape 
and w idth , w hich is a m in im um  of 300-400m m , as w ell as a llow ing 
fo r the creation of openings in the w a ll. [Raei, R. 2009]
Figure 5.1.3 below  show s the basic 5 step  p rocess used to build 
a ram m ed earth w a ll. The ram m ing p rocess beg ins by filling a
fo rm w o rk w ith  a sm a ll a m ount of soil and c om p a cting  it w ith  a 
tam ping device. As sta ted previously, th is p rocess can be done 
m anua lly  w ith a ta m p e r that is typ ica lly  construc te d  of w ood 
or steel w ith a th ick, heavy base, o r a m ore m odern app roach 
m akes use of a p ne um atic  ta m p e r that is op erated  by hand and 
can com p a ct la rge vo lum e s of earth at once. [Raei, R, 2009]
Due to the rura l location of the proposed centre and the in te ntion  of 
inc lud ing  the local com m unity  in the build of the p ro ject a m anual
Figure 5.1.3 Rammed Earth Construction Process [Sustainable Building 
Design. 2014]
build a pp ro ach w ill be used, th is w ill aid in skills d e ve lo p m e nt and 
thus a llow  the co m m un ity  m em b ers to use this m ethod of build ing 
w itho ut the need of sp e c ia lise d  tools and m achinery. Ra m m teck 
ow ne r and de ve lo pe r, M ike Beukes, has de ve lo p e d  a m ethod
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of sta b ilised  ra m m e d  earth w a ll construc tio n  and has used this 
te c hno lo g y very suc c e ssfu lly  on a va rie ty  of soc ia l com m unity 
p ro jects a cross South  A frica. [McIntosh, p. 2016]
Figure 5.1.4 Rammed Earth Construction in Progress by Community 
Members [Sustainable Building Design. 2014]
R a m m te c k 's core vision is to go to und erp riv ile g ed  and m ostly 
rura l a reas and tra in peop le  to use the ra m m ed earth te chno logy. 
M em b ers of the loca l com m unity, both m en and w om en, 
vo lun te e r to w o rk fo r a low  incom e, during  w hich tim e they are 
tra ined  in basic build ing construc tio n  te chn iq ues and rece ive  a 
certifica te  at the end. Th is not on ly b rings in a sm all a m ount of 
incom e but a lso p rovid es them  w ith the skills to becom e financ ia lly  
se lf-su ffic ie n t in the fu ture . [McIntosh, p. 2016] As sta ted in previous 
cha pters, V inge rkra a l V illage, w hich is located on ly 12km by sand 
road from  the site, is p ove rty-stricken, and m any of the inha b itants 
have been une m p loyed  fo r som e m onths and even years. W ith 
the exp o nentia l g row th in tourism  in the area, construc tio n  is
happening  all the tim e, and this w ou ld  p rovide m any op p ortun itie s 
fo r the loca ls to get invo lved in construction in the future .
Not only w ou ld  th is bu ild ing te chn ique benefit the local com m unity, 
both financ ia lly  and fo r se lf-ga in , but it is extrem ely eco-friend ly. 
The  m ajority of the com position  w ou ld  be m ade up of sand 
from  the site, reduc ing  m ateria l de live ry and p rocurem ent costs 
d ra stica lly  and using these w a lls to g e the r w ith sem i-und e rg round  
structu res and green roofs, the entire  build ing w ill be one big 
therm a l m ass, a id ing in the intended approach of passive design. 
The  natura l a esthe tic  and texture  of the m ateria l lends itse lf w ell 
to the context of the p roposed site. Earthy co lours w ill add to the 
stea lth  effect, and the w a ll's  texture  is som e w hat sim ila r to that of 
the R h in o 's skin.
Figure 5.1.5 Nk'Mip Desert Interpretive Centre by Hotson Bakker 
Boniface Haden Architects [Rael, R. 2009]
SeiieHis of Buiiding in Rammed tarrh:
‘‘The m any a dva nta ges of build ing w ith  ram m ed earth inc lude 
sup e rio r therm a l m ass, te m p era tu re  and noise contro l, strength 
and durab ility, low  m a intenance, fire p roofing, load bearing and 
pest dete rrence, as w ell as its beauty and the p lea sure  of build ing 
w ith  a natura l and env ironm e nta lly  sound m a te ria l." [Rammed Earth 
Constructions. 2014]
Therm al M ass
The large th ickness of the w alls, at a m in im um  of 300-400m m , 
a llow s fo r a slow  re lease of heat (or cold) into the build ing. 
Resulting  in interna l tem p era tures rem ain ing  p retty constant, w ith 
the outcom e that build ings are w a rm e r inside in w in te r and coo le r 
inside in sum m er. [Rammed Earth Constructions. 2014]
Noise Reduction
Both the th ickness and density of ram m ed earth w a lls resu lt in a 
vast degree of noise reduction. Th is is not a re leva nt fea tu re  fo r the 
design of the p roposed centre as there w o n ’t be noisy activ ities 
happening inside or outside. H ow ever it is m ore benefic ia l in the 
build ing of houses in h igh-density  areas. “CSIRO tests quoted in 
Bulletin 5 Earth-Wall Construction ind ica te  a sound transm ission 
rating of m ore than 50 decibe ls fo r a ram m ed earth w a ll of 250m m . 
Th ic ke r w alls, such as the m in im um  th ickness of 300-400m m  load 
bearing w alls, provide even b ette r sound in su la tio n .” [Rammed Earth 
Constructions. 2014]
Strong and Durable
“As CSIRO research (and centuries of yea rs of use w orldw ide) has 
p roved, ram m ed earth is extrem ely dura b le  and w e a the r re sista n t.” 
W hen paired w ith m odern techno log ies, build ing m ethods and 
design, a long w ith  certa in additives, these w a lls ensure  m axim um
strength and durability.
Low M a intena nce
O nce ram m ed earth w a lls are built and sea led they shou ld  not 
require  m uch attention fo r 10-20 years. Exposed w a lls, how ever, 
w hich all of the w a lls are in the p rop osed  centre , do require  
a dd itiona l coats of se a le r now  and then. The  beauty of the w all 
lies in its a p p ea ra nce, thus add itiona l renders, p la ste r o r pa ints 
are not requ ired . A lthough shou ld  a d iffe re nt fin ish be desired ; 
they can be trea ted  the sam e as m a sonry w a lls. [Rammed Earth 
Constructions. 2014]
Fire Proof
Th is is the m ost im p o rta nt fa c to r in the cho ice of ra m m ed earth 
w a lls fo r the p rop osed  p ro ject. There is an extre m e ly h igh risk of ve ld 
fires in the g enera l a rea of the site, and thus p reca utions needed 
to be a ccounted  for. Earth does not burn. Tests have show n tha t a 
250m m  th ick ra m m ed earth w a ll susta ine d  a fire ra ting  of 4 hours. 
[Rammed Earth Constructions. 2014]
Load Bearing
At 300m m  plus in th ickness, ra m m ed earth w a lls are load bearing  
and thus the need fo r a dd itiona l sup p o rt and b racing fa lls aw ay.
Versatile
Th ro ug ho ut the ages, ram m ed earth has been used in m any 
a p p lica tio ns, ra ng ing  from  com m erc ia l to re sid entia l a long 
w ith a num b e r of d iffe re nt fin ishes and va ria tio ns. [Rammed Earth 
Constructions. 2014] D iffe rent co lours, patte rns and fin ishes are 
a ch ieved through the so ils used, the ir co lo urs and the m ethod of 
ram m ing. Layers can be m ade up in a va rie ty  of th ic kne sse s and 
colours, add ing te xtu re  and d ive rsity  to the a p p ea ra nce of the 
w all. The  co lours are a resu lt of d iffe re nt so ils used, and this m ay
requ ire  so ils to be sourced from  d iffe rent loca tions to a chieve this 
desired  a esthetic . Th is aesthetic  is show n in Figure 5.1.6.
Figure 5.1.6 A Rammed Earth House [Monaghan Farm. 2014]
Pest Proof
Stud ie s have show n that te rm ites and o the r pests a re not in te rested 
in ra m m ed earth. The re  are no ca vitie s in ra m m ed earth w a lls fo r 
pests to live in, o r to use as a route to the ro of o r o fh e r tim bers. 
[Rammed Earth Constructions. 2014]
Hea lthy and Env iro nm enta lly  Friend ly
Ra m m ed earth  is non-toxic , non-p o llu ting  and b rea tha b le . 
Th is c re a tes sa fe r, m ore c o m fo rta b le  b u ild ings. It is ve ry low  in 
em b o d ie d  ene rg y and extre m e ly com fo rta b le  ha b ita b le  spaces. 
[Rammed Earth Constructions. 2014]
Disadvantages of Rammed Earth Building:
W hile  there are m any fa voura b le  p rop erties of ram m ed earth, 
there are a few  d isa d va nta ges a sso c ia ted  w ith  this build ing 
techn ique too. Som e of these inc lude com prom ised  durability, 
only certa in  types of soil can be used, longer construction process, 
inc reased C arbon em issions due to add itives. [Walsh. 2012]
C o m p rom ised  Durability
W hile  in ideal cond itions ram m ed earth is extrem ely durable, 
should the w rong so ils be used o r sta b ilise rs not added w here 
needed, d ura b ility  is com prom ised .
Soil Types are Lim ited
Not all so il is su itab le  fo r ram m ed earth. As p rev iously  m entioned, 
the so ils used in ra m m ed earth construction need to have a certa in 
com po sition  to avoid vast a m ounts of additives.
Build T im e Increased
Due to the a m ount of fo rm w o rk needed and esp ec ia lly  w hen done 
w ith m anua l la b o ur as opposed to using pneum atic  com presso rs, 
the build tim e for ra m m ed earth structu res can be quite lengthy. 
How ever, w hen used in a com m unity build and skills deve lopm ent 
pro ject, such as the p roposed centre, a long e r build tim e is a 
m inor se tb a ck w hen com pared to the skills learnt and possib ilities 
c reated fo r the future  of the construction w orkers.
Increased C arbon Em issions
W hen sta b ilise rs are needed to be added to the m ixture for 
ram m ed earth, the a sso c ia ted  C arbon em ission level increase. This 
is ho w e ver not nearly as high as the C arbon em issions assoc iated 
w ith other, m ore conventio na l build ing techn iques.
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5.1.2 THE GREAT WALL OF WA
Pro ject:
Date:
A rchitect:
Location:
The G rea t W all of WA 
2012
Luigi Rosselli
W estern A ustra lia , A ustra lia
"Bo a stin g  the longest ram m ed earth all in A ustra lia , and p robably 
the Southern  Hem isphere, at 230m  long, the ram m ed earth 
w a ll m eanders a long the edge of a sand dune and encloses 
tw e lve  earth covered residences, c reated to p rovide short-te rm  
a ccom m o d a tio n  fo r a caftle  station during  m ustering  se a so n .” 
[Rosselli, L. 2015]
Figure 5.1.7 The Great Wall of WA [Birch, E. 2015]
The units are m ade up of a 450m m  th ick ra m m ed earth w a ll to the 
front w ith a sand dune to the rear, enca p su la ting  the build ing and
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covering  the roof, resu lting  in the best the rm a l m ass a va ilab le , 
m aking them  natura lly  cool in the sub tro p ica l c lim ate . [Rosselli, L. 
2015] Like m any o ther ram m ed earth construction p ro jects, the 
sand used fo r this w a ll w as a lso located on site, g rave l w a s used 
from  the a d ja ce nt rive r and w a te r from  a local boreho le . "C o rte n  
steel canop ies have been inserted  into each und ula ting  fo ld  in 
the w all, p rovid ing  a m p le  sha d e fo r the floo r-to -ce iling  g la zing  at 
the front of each re sid e n c e ." [Keskeys, p . 2015]
earth fill waterproofing concrete rammed earth 
green roof membrane slab wall 450mm
Figure 5.1.8 Typical Section Through a Unit [Rosselli, L. 2015]
The  rich b row n c o lo u r and textu re  of both the C orten steel and 
terra  cotta  shad es of the G reat W all itse lf a llow  the build ing to 
m eet the la ndscap e ha rm oniously , b lend ing  the earthen co lours 
of the A ustra lia n O utb ack. Land scap ing  has a lso been used to 
enha nc e  the natura l look and feel of the area fu rthe r. [Keskeys, p. 
2015]
Figure 5.1.9 Aerial View of The Great Wall of WA [Birch. E. 2015]
Personal Conclusion:
Th is p ro ject is a perfect exam ple of how  ram m ed earth construction 
can be com bined w ith 'un d e rg ro u n d ' or berm  a rch itecture , 
a llow ing the build ing to sink in to  the landscap e ra the r than im pose 
upon it. The  ram m ed earth g ives the illusion of a structu ra l m em ber, 
ho ld ing the earth back w ith  a reta in ing w all, but in fact, as can 
be seen in Figure 5.1.8, the concrete  construction of the b u ild in g 's 
shell holds the structu re . A sim ila r approach has been taken in 
the design of the p roposed centre, using ram m ed earth w a lls to 
‘s lic e ’ the la ndscap e and bury the build ing in p laces adding to 
the fee ling  of stea lth.
5.1.3 5ERAA ^uNSlKUCTlON
‘‘W hen an entire  ea rth -she lte red  house is built be low  the 
natura l g round level or com plete ly und erg round, it ’s ca lled an 
und erg ro und  structure . A berm ed house m ay be built above the 
natura l g round level or partia lly below, w ith earth covering  one or 
m ore w a lls .” [Energy (2). 2011]
Figure 5.2.10 Building into the Earth [Ransome, J. 2016]
W hile  m any berm ed structu res m ay look like a norm al build ing 
from  one side, and as one m oves around to the o ther side of 
them , they becom e hidden in the la ndscape. As seen in Figure 
5.1.11, concern ing  the p recedent stud y on the fo llow ing  page, 
fhe Edgeland House is a lm ost com p le te ly  h idden in the landscape
Figure 5.1.11 Edgeland House: Back of House vs Side of House
[Bardagiy, P 2013]
from  each side, w here a s from  the front and back it is quite v isib le . 
Ea rth-berm ed struc tu res are built m ostly a bove ground. Piles of 
soil are pushed up, berm ed, a ga inst the side of the w a lls and 
often o ver onto the ro of of the build ing . Th is c re a tes a ‘p ro tective  
c o c o o n ’ of earfh  and vegeta tion, fo rm ing  a b a rrie r betw een the 
inside of the build ing and the open a ir outside . [Nathan, F. 2012] 
Earth she lte re d  build ings are designed m ost c o m m o n ly  in three 
d iffe rent w ays: a trium , p enetra tion, and e leva tiona l. The  design 
cho ice betw een these depends on the outcom e and build ing 
p erfo rm a nce desired  by the user. The  atrium  style , see Figure 
5.1.12, is m ost su ita b le  fo r bu ild ings w a nting  m a xim um  p rotection 
from  the e lem ents, sun, w ind , heat and cold. All room s are built 
a round a centra l ‘a triu m ’ fac ing out into the courtya rd  to a llow  
light to filte r in fro above. [Nafhan, F. 2012]
Figure 5.1.12 Loop House: Atrium Style Bermed House
[NL Architects. 2009]
In a penetra tion sty le  berm  design, see Figure 5.1.13, the entire  
build ing is covered in earth excep t the position of d oors and 
w ind ow s. The  build ing is m ost often built at natura l g round level w ith  
earth berm ed up around and over it, c reating  an earth  ‘d o m e ’. 
Th is design a llow s the build ing to have natura l c ross ve ntila tio n
and lighting  from  m ore than one side of the house. [Energy (2). 
2011]
Figure 5.1.13 The ‘Culata Jovai’ or ‘House of Confronted Rooms: 
Penetration Style Bermed House [BAUEN Architecture Studio. 2013]
“An “e le va tio n a l” berm ed design exposes one e levation or 
fa ce of the house and covers the o the r sides, and som e tim es 
the roof, w ith  earth to p ro tect and in su la te  the h o u se ." [Energy 
(2). 2011] Th is a pp roach is both show n in the p rece d ent study on 
the p rev ious page, The G rea t W all of W A. It is m ost com m on for 
the expo sed  side to face North, in the So uthern  hem isp here , for 
m a xim um  natura l sun light. S tra te g ic a lly  p laced sky lig hts a re often 
incorp o ra te d  in th is form  of berm ed design to a llow  fo r natural 
ve ntila tio n  and lighting  in from  the north to parts of the build ing 
tha t d o n 't have d irect access to th is o rienta tion.
The design of the p roposed centre  utilises a com b ina tio n  of 
e le va tio na l berm  design and p enetra tio n  berm  d esign. The 
a d d ition  of lig htw e lls has been inc lud ed  in the design of the centre 
in the ve te rina ry and v is ito r w ing  w he re  the exposed  w a ll faces 
p re d o m ina ntly  south . The re  are a lso  parts of the build ing that
puncture out th rough the berm  to provide visua l access through 
to the Rhino enc lo su re s on the Northern side.
Advantages of Earth Bermed Buildings:
Earth she lte red  b u ild ings are less suscep tib le  to the im p a ct of 
extrem e o utd o o r a ir te m p era tu re  fluctuations due to the ir therm a l 
m ass. They require  less exte rna l m a intenance and can be treated 
a long w ith the rest of the surround garden or la ndscap e. Like 
ram m ed earth, sound proofing is a lso an a d va nta ge of berm ed 
build ings and in a dd ition to this; they b lend into the ir surround ing  
landscap e m ore natura lly. [Energy (2). 2011] "Ea rth -sh e lte re d  
b u ild ings are a p ractica l and cost-e ffic ient option in m any 
c ircum sta nces, as long as carefu l thought and effo rt are put into 
the design, site  se lection, and construction stages of the p ro je c ts." 
[Nathan, F. 2012]
Disadvantages of Earth Bermed Buildings:
The in itia l build  cost fo r these structu res is consid e ra b ly  h igher, up 
to 20%  than conventio na l build ing techn iques. Th is, in addition 
to the extrem e need fo r carefu l conside ration and p lanning for 
w a te rp ro ofing , both during  the construction phases and w hen 
the build ing is hab itab le , are the tw o m ain d isa dva nta ges, or 
concerns, fo r earth berm ed build ing. [Energy (2). 2011] Structure  
a lso needs to be p rop erly  considered as there is a g reat am ount 
of earth p ressure  assoc iated  w ith such la rge m ounds of earth and 
thus re ta in ing  w a ll design needs to be able to w ithsta nd  these 
p ressures to avoid fa ilu re . [Nathan, F. 2012]
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5.1.4 EDGELAND HOUSE - PRECEDENT STUDY
Pro ject:
Date:
A rch itect:
Location:
Edgeland House 
2012
Bercy Chen Stud io  
Austin, Texas, USA
“In an inc rea sing ly  generic  and d e-natured  w orld , w e are 
in te rested  in p roduc ing a rch itecture  tuned to the spec ific ity  of 
a p la c e .” [Chen, b . 2013] The aim  of this p ro ject w as to design a 
house, based on the ve rna cu la r of the "p it h o u se ", one of the 
o ld est housing typo log ies in Northern A m erica . C ausing m in im al 
d istu rb ance to the site in an e ffo rt to heal the land, restore  the 
slope and bring back w ild life .
Figure 5.1.14 Front Entrance to House [Bardagiy, P2013]
Figure 5.1.15 Flowers in 
season [Chen, B 2013]
“The app roach a ddre sse s the c lim a te  
of centra l Texas and u tilises the rm a l 
c a p a c ity  of the earth to regu la te  
te m p era ture , w h ile  the line a r courtya rd  
dow n the centre a llow s fresh a ir to flow  
betw een the b luff and the rive r below . 
The courtya rd  is a the a tre  fo r ob serv ing  
m ig rating  hum m ing b ird s, m onarch 
z E  butte rflie s and, even a nt co lon ies, 
he ighten ing  o n e ’s a w a reness of nature 
in an urban se ttin g .” [Chen, B. 2013] 
F lo w e r sp e c ies w ere  ca re fu lly  se lected  
based on the sea sons of the ye a r to 
ensure  the ro of w a s a lw a ys in b loom  
(See figure 5.1.15) and o ve r 40 native 
sp e c ies of w ild flow e rs and g ra ss w ere 
re in tro d uce d  in this w a y to p rese rve  the 
local ecosystem .
SUMMER Oamwoftu
The ro of on both sid es fo rm s a continua tio n  of the tw o slop es on 
e ither side of the house, add ing to the fee ling  of stea lth  in the 
a rch ite cture . Th e se  c ontra st the high g lass w a lls that line the inside 
of the house, b ring ing  in m a xim um  light and natura l ve ntila tio n  as 
w ell as op p osing  the heavy bulk of the roof above.
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The house uses the e a rth 's m ass to m a inta in  a m oderate 
te m p e ra tu re  inside  the residence, w h ile  the green ro of a lso aids 
in na tura l insu la tion. [Nothingam, s. 2014] Th is a pp ro ach adop ts the 
sa m e p rinc ip les of passive design, using therm a l m ass to keep the 
house cool in sum m e r and w a rm  in w in te r by using the e a rth 's 
c o nsta nt g round te m p era tures.
Rain/ / / I !!! i !
Figure 5.1.16 Sustainable Skin System Section [Chen, B2013]
Motorized Planting Pot Lift 
Tetra Circle Space Frame
Storm Water Gutter 
Operable Ventilation Grille
Ptantig Pol
Tetra Circle Space Frame 
to hold planting pot
Figure 5.1.17 Sections through the house [Chen, B2013] 
Personal Conclusion:
By using sim ila r design a p p roaches in the design of the proposed 
centre , has not only resu lted  in the landscap e und ergo ing  less 
dam age but va nta g e points have been created fo r v isito rs to 
v iew  dow n into the Rhino enc losures w h ile  still en joying  a natura l 
la ndscape. Figure 5.1.18 be low  is an exp lo ra tion of fh is ve rna cula r. 
Th is p ro ject a lso adopts a sim ila r approach to the use of therm al 
m ass in the build ing design to w ha t has been antic ip ated  in the 
p roposed centre .
5.2 DESi^N uuNutKT THEORY
It is ev id ent that the structu res w hich va rious anim al spec ies build 
fo r the m se lves and the ir o ffsp ring  are ju st as essentia l fo r the ir 
surv iva l as a rch itecture  is fo r hum an existence. [Atkin, T&  Rykwert, J. 
2005]
As sta ted p rev iously, the m ain question of this research report is: 
How  can a rch ite cture  bring Rhinos and Hum ans to g e the r in one 
p lace and still m a inta in  a natura l habitat? W hile  Rhinos do not 
necessa rily  ‘b u ild ’ them se lves struc tu res like m any other anim al 
sp e c ies do, they still re ly heavily on certa in  fea tu res in the ir habitat 
fo r surv iva l, like m ud, fo r exam ple , to coa t the ir skin. The re  are 
five m ain functions of 'a n im a l a rc h ite c tu re ' that, in turn, re late 
d irectly  to 'hum a n a rc h ite c tu re ’, these w ill be d iscussed below  
and e laborated upon how they have been incorp orated  into the 
design of the p roposed centre.
Protection from the Physical Environment:
Th is inc ludes tem p era ture  contro l, w a te r m ana gem ent, hum id ity 
contro l, gas excha nge and ventila tion, and w a ste  m anagem ent. 
[Atkin, t  & Rykwert, j . 2005] A passive design a pp ro ach has been used 
in the design of the p roposed centre. As m entioned previously, 
sta tistic s show  that earth from  the site  is su itab le  fo r earth build ing 
and w ill thus be used fo r the construction of therm a l m ass sp ine 
w alls, as w ell as berm ed construction. Sun ang les and orientation 
have been considered in the design (see pg67), and w a te r 
capturing  has form ed a p rom inent part of the design as w a te r is 
a scarce resource in this a rea. The  Rhino enc losures have been 
designed to have p lenty of shade and sh e lte r from  the harsh 
e lem e nts as w ell as w a te r and m ud to ensure  m axim um  com fort.
Protection from Predators:
In the anim al w orld , th is is done through a vo idance, detection 
o r recognition, m echa nica l p rotection, and p ro tective  nesting . 
[Atkin, t  & Rykwert, j . 2005] The b igge st th reat w ill be tha t of the 
poacher, and m a xim um  p rotection has been incorp ora ted  to 
ensure  the sa fe ty of the Rhinos w ith in  the centre. Protection and 
com m unica tio n  a lso w o rk hand in hand, look out points, p rovid ing  
e levation fo r su rve illa nc e  over the enc losures have been ca refu lly  
p laced on the site  to c reate  a conne ction link to the g round sta ff 
to c o m m unica te  p ossib le  threats.
Food Gathering:
Th is inc lud es cu ltiva tio n, feed ing , p rey capture , leaf ro lling, and 
food sto rage. [Atkin, T & Rykwert, j . 2005] Due to W hite Rhinos being 
g razers, the m a jo rity  of the ir feed w ill com e from  the natura l 
la ndscap e. How ever, food sto ra ge fo r a d d itiona l Lucerne and 
sup p lem e nts has been provided for, and feed ing  a reas w ill be 
contro lled  and p rotected , esp ec ia lly  in areas of confinem ent.
Communication:
Th is is done by assisting  tra nsm ission, signa l struc tu res, m ate 
se lection, and re p ro d uction . [Atkin, t  & Rykwert, j . 2005] As the site  is 
located on a p rivate gam e farm , sig na g e and co m m unica tio n  to 
the outside w orld  are key in enco ura g ing  tourists and vo lun te e rs to 
v isit the centre . The  p ro ject is in tended to w o rk w ith the su rround ing  
co m m unity  and not on its ow n. The soc ia l struc tu re  of the Rhino 
has a lso been co nside red  in the design of the centre  as th is is 
fund a m e nta l in the b reed ing  succe ss rate. Spe c ific  th re sho ld s 
have been put in p lace re ga rd ing  public  and p rivate access to
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the Rh inos and how  conne ctio ns are m ade. The Vet sta ff and 
G am e Ra ngers in tra in ing  are co nne cted  w ith  the Rh inos on both 
a v isua l and physica l level w h ile  the v isito rs only conne ct through 
v isua l m eans, not only fo r the ir p rotection but fo r the p rotection of 
the Rhino too.
Decoration:
Th is fo c us lies not only on the a esthetics of the b uild ing  but a lso how 
it sp e a ks to its users. A carefu l se lectio n of m a te ria ls can assum e 
a poetic  q ua lity  in the context of the a rch ite cture , by looking at 
the com p o sition , ta ng ib ility , sm ell and acoustic  p rop erties to bring 
out a sp ec ific  m eaning . “W ha t the use of a p a rtic u la r m ateria l 
cou ld  m ean in a spec ific  a rch ite ctura l c o n te xt.” Succession  in this 
leads to m a te ria ls in a rch ite cture  to be m ade to sh ine and vib rate. 
[Zumthor, P. 1998]
The a pp roach that has been taken to c reate  connections 
b etw een Hum ans and Rh inos can be seen in the sketches 
b e low  in Figure 5.2.1. By e nca p su la ting  the centre  w ith  the Rhino 
e nc lo su re s a llow ing  the Rhinos to m ove free ly  w h ile  still g iv ing the 
sta ff and v isito rs the op p ortun ity  to in te ra ct and v ie w  them  on 
d iffe re nt levels. The  jo u rn e y of the Rhino sta rts at the arriva l into
the de livery bom as and then they m ove on through the site. From 
the bom a to the ca lm ing  pen and then out into the breeding 
cam ps on the farm . W hile  there is som e level of contro l, as there 
needs to be at such a fac ility, the Rhinos hab itat w ill be as c lose 
to ‘na tu ra l' as possib le . The  concept of a jo u rn e y of m ovem ent 
through the site  has a lso been transla ted into the c ircu lation of 
sta ff and v isito rs in the centre . The conce pt of m o vem ent through 
the centre inc ludes an “experientia l jo u rn e y” through the d iffe rent 
p rog ra m m es of the centre . Th is w ill a llow  the use r to experience 
d iffe rent encounte rs and sites or v iew s a long the ir jo u rne y.
The concept, ‘re tu rned  e a rth ’ has transp ired  through the vast 
am ount of earth used in the design, in both the ram m ed earth 
and berm ed construc tio n . Th is adds to the the rm a l m ass but 
a lso c reates a va nta g e point for v iew ing  dow n in to  the Rhino 
enc losures and e lim inating  the need for fences and barriers. The 
build ings and earth w ill act as the barriers, thus taking a dvantage 
of the site and m erg ing the habitat of the Rhino w ith  that of the 
Hum an.
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i v i w v d i  i c i  i i  ■ i ii w u y i i  mt? one.
A na lysing  how  both the Rhinos and the Hum ans w ou ld  m ove 
a round the site  influenced the p lace m e nt of build ings and serv ices 
as w ell as enab led the creation of connections betw een the two 
at va rious points on the site, w h e the r it be visua l o r physica l.
Figure 5.2.2 illu stra tes the m ovem ent of the Rhino and the jo u rne y 
they w ou ld  experience as they m ove through the site.
Figure 5.2.2 Rhino Movement Diagram [Ransome, J. 2016]
1. A rriva l to the site  from  the existing  road, com ing  in from  the 
gate off the m ain road.
2. De live ry into a confined de live ry pen w here  they cannot see 
out past the solid  w alls. Th is pen is la rge enough fo r the anim al 
to ca lm  down in a fter it ’s jo u rne y.
3. From here they are m oved into a ca lm ing  pen, this pen is slightly 
sm a lle r and is fenced w ith perm ea ble  fences so the Rhino can
b ecom e a ccusto m ed to its new  surround ing s.
4. The  Rhinos are re leased into the m ain enc lo su re  w h ich su rround s 
the site  and a llow s them  to be m onito red  fo r a few  days as 
they begin to in te ra ct w ith  each other.
5. In this m ain enc losure , they w ill m ove around the site  to the 
dam  to get w a te r and the ir m o vem ent is re stric ted  to the no rth ­
easte rn part of the site, a llow ing  them  to be v iew ed from  the 
centre .
6. F ina lly, the Rhinos are re lea sed  into the b reed ing  ca m p s on 
the m ain farm . The se  are la rge a reas of farm  fenced  off and 
contro lled  to ensure  b reed ing occurs at a m a xim um  rate.
7. Th is a rea has been rese rved  as an iso la tion enc lo su re , e ithe r fo r 
sick Rh inos o r ca lv ing  m others that need a ssista nce.
Th is ana lysis of m o vem ent p layed a la rge ro le in in flue nc ing  how
the design evo lved on the site, from  both the R h in o ’s p e rsp ective
as w ell as the H um a n 's.

5.2.1 FRACTAL GEOMETRY & RHIZOME THEORY
“Sym m e try  deve lops into a rhythm  w hen entitie s are rep licated 
a long a line o r ro tated around a p o in t.” [Bovili, c. 1996] Both the 
c o nce p t of Fracta l G eom etry and Rh izom e The o ry  re late c lose ly 
to the shapes and form s found in nature. W hile  these m ay 
seem  random  to the naked eye, there are m any theorie s and 
m a them a tica l exp la na tions fo r the fo rm a tions found in nature.
“Fracta l g eo m etry  is the study of m a the m a fica l shap e s fhat d isp lay 
a casca de of never-end ing , se lf-sim ila r, m eand ering  d e fa ils as one 
ob serves them  m ore c lo se ly ." [Bovili, c. 1996] They a p p e a r a lm ost 
everyw he re  in nature, in leaves, tree b ranches, m ounta in  ridges 
and rivers. As per Figures 5.2.4 and 5.2.5, th is notion w a s exp lo red  
and the g eo m etries of the fracta l thus beca m e app a rent.
Fractal Geometry:
Figure  5.2.3 - The Koch  
C urve. [Abel, l.  2012]
As seen in Figure 5.2.3, “The Koch curve 
is usua lly constructed  as the lim it of the 
fo llow ing  se q ue nce of paths, w here  
each ite ration is m ade by stitch ing 
to g e the r fo u r cop ies of the previous 
c u rve .” [Abel, 1. 2012]
As said by m a them a tic ia n, Ron Eglash 
w ho stud ies fra cta ls at the heart of 
A frican designs, the line segm e nt 
decrea ses as the tota l d istance 
inc rea ses as these patte rns are 
repeated over and over again. [Eglash,
Figure 5.2.5 Ink Stam p o f a the Frac ta l G eom etry  in the Veins o f a 
Le a f [Ransome, J. 2016]
R. 2013]
Figure 5.2.4 Frac ta l Illustration o f the M aru la  Tree  on Site  [Sketched and Photos by Author]
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Rhizome Theory:
‘‘Rh izom e The o ry  is a conce pt tha t w a s de ve lo p e d  by Deleuze 
and G ua tta ri and can be d e sc ribe d  as an A -cente red  m ultip lic ity. 
The  lim its to its m a gnitude and d im e nsions m ean that it cannot 
inc re a se  in num b e r w itho ut c om p le te ly  cha ng ing  its nature. Th is 
the ory p rovid es us w ith  a w a y to see how  everyth ing  can be 
m ultip le  and in te r-re la te d .” [Kerr, s.B. 2014]
Figure  5.2.6 - Rh izom e Exp lo ra tion & Illustra tion [Diagram by Author]
The re  are six typ ica l cha ra cte ristic s of the Rh izom e: C o nnectio n  and 
hete ro g ene ity , m eaning  any point can be co nne cted  to anothe r 
no m a tte r how  sim ila r or d iffe rent. M ultip lic ity, as m entioned 
before , it ca nno t inc rea se  in num b e r w itho ut c om p le te ly  chang ing 
its nature. A sign ify ing  rupture , a Rh izom e can be broken off at 
any point, but it w ill a lw ays sta rt up again. Lastly, C a rtog ra p hy
and D eca lcom a nia  w hich m ake us th ink of a Rh izom e as a map, 
som eth ing  that is a lw ays open and can be entered at any point. 
[Kerr, S.B. 2014]
As seen in Figure 5.2.57 below , Rhizom e theory is a lso ev ident in 
m any fo rm s of nature. W hile  the notion of a fracta l m ay still be 
ev ident in som e w a ys, like the patte rned fo rm a tion of the desert 
rose peta ls, the w a y in w h ich the p lant g row s im itates Rhizom e 
theory w ith the “ra n d o m ” branching off, and the ab ility to regrow  
into an ind iv id ua l p lant once snapped off or b roken in p laces.
Figure  5 .2 .7  - Rh izom es in N ature  [Photographs by Author]
"Th e  Rh izom e is not a th ing but ra the r a p rocess, an im m inent 
p rocess that a llow s us to question h ierarchy or o rg a n isa tio n .” [Kerr, 
S.B. 20 i4]Rh izom es do not have a sta rt o r an end, they are a lw ays in 
the m idd le and can be entered from  m any p laces, like the notion 
of a m ap. [Kerr, s.B. 2014] W hile  fhe theory of the Rhizom e m ay not 
have transp ired  into the form  of the build ing, it has influenced 
the w a y in w h ich its users c ircu late. To  c reate an experim enta l 
jo u rn e y th rough the site that can sta rt o r end in d iffe rent p laces 
and be exp e rience d  in a d iffe rent w ay each tim e round reflects 
the notion of the Rhizom e.
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5.2.2 MASSING MODEL EXPLORATION
The a nnota ted  photographs below  in Figure 5.2.8 illustra te the 
sta rt of a m assing m odel exp lo ra tion by a dop ting  the notion of 
build ing w ith in  the earth and rep lac ing the earth.
Instead of creating a g round level courtya rd  su rround ed w ith  a 
com b ina tio n  of fences and build ings to keep the Rhinos out, this 
c o nce p t utilises the approach of ra ising  the earth and setting  the
proposed b u ild ings into the earth. Th is resu lts in c reating  a ra ised  
“na tu ra l” la nd sc a p e  for v isito rs to v ie w  dow n upon the Rhinos 
w itho ut need ing  fences to keep them  safe. Th is has a llow ed the 
design to evo lve  by using passive build ing m e thod s from  the 
therm a l m ass c reated by the earth as w e ll as enha nc ing  the 
conne ctions c reated betw een Hum an and Rhino.
build ing up slic ing through 
the site  the site
contro l m ore private
earth roof
entra nce centra l counrtya rd  reception - arriva l
and orientation
Figure 5.2.8 Concept Progression Sketches [Ransome, J. 2016]
adding a w a te r 
co llection dam
ra ng e r tra in ing  
centre
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View s and conne ctions th rough c ircu la tion are the m ost im p orta nt 
design fea tures. These  have been ca re fu lly  designed fo create 
the best exp erientia l jo u rn e y possib le  fo r fhe visito r, a llow ing  them  
to e xp e rience every a spect of the centre  as w ell as its surrounds.
As seen o ve r the next few  pages, as w e ll as in the next chapter, 
th is c once p t has been exp lo red  in a fe w  w a ys to reach the final 
design.
ve te rina ry centre v isito r centre
CCESS IN FROM 
iELOW & ABOVE
conne ction  to v iew s out over
ra ng e r tra in ing  dam
centre
connections
c ircu late betw een all 
be low  build ings c reated
view s out courtya rd  NO fences 
everyw he re  suspended 
w a lkw a y
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5.2.3 BUILDING IN THE EARTH
The annota ted  photographs below  in Figure 5.2.9 illu stra te  a 
continua tio n of the m assing m odel exp lo ra tion on the previous 
page. By adopting the notion of build ing w ith in  the earth, utilising 
sp ine w a lls as re ta iners and strong design e lem ents as w ell as 
rep la c ing  the earth.
As exp lo red  in the p recedent study, Edgeland House on page 94, 
build ing w ith in  the earth resu lts in a stea lth kind of a rch ifectu re . 
Th is re lates d irectly  to that of the anim a l w a tch ing  hide. The idea 
behind an an im a l w atching  hide is fo r the v ie w e r to observe out and 
w a tch the an im als in the ir natura l hab itat w ith  them  not know ing 
they are there. Hide design d iffers based on the re qu irem ents and
location of the hide. C om m on design fea tures inc lud e e levation 
to m axim ise  the v ie w  range and narrow  v iew ing  slo ts to keep 
the v iew ers conce a le d  from  the an im a ls. Sound p roofing  so that 
the an im a ls do not scare  off from  the sound of the peop le , and 
lastly, ca m ouflage, often hides are ca m ouflaged into the ir se tting  
to m a xim ise  detection a vo id a nce as w ell as not to da m a ge the 
natura l ha b ita t of the a n im a ls in the area. [Rew ild ing Europe. 2012]
Th is sam e app roach has been taken in the design of the p roposed 
centre, to a llow  Hum ans and Rhinos to coe xist w itho ut h indering  
the hab itat of the Rhino.
reception & arriva l vet & research
ra ng er v isito r
tra in ing centre
--------- sh e a r face
| earth build up
Figure 5.2.9 Clay Massing Model Exploration [Ransome, J. 2016]
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I
o . T PROGRAMME LAYOUT
As exp la ined th ro ug hout the p revious chapters, the conce pt of 
the design w as to bring Hum ans and Rhinos to g ethe r in a w ay 
that m a inta ined a natura l landscap e and hab itat fo r fhe Rhinos. 
The  p rogram m e la youf on fhe sife  evo lved quite a bit from  the first 
ite ra tion, and this w ill be exp la ined fu rth e r in the next section, 6.2 
Sketch Design on the fo llow ing  page.
Rhinos r \ 
(physical)
Rhinos (visual) 
71
Other Game
Ranger Training 
Centre
Figure 6.1.1: Links to M ain Program m e [Ransome, J. 2016]
The d iagram  in Figure 6.1.1 show s the three m ain p rog ra m m e s 
in the p rop osed  centre, the Ve te rina ry C entre , the V isito r C entre  
and the Ra nger Tra in ing  C entre , and certa in  e lem e nts the y need 
to re late to. Th is d iagram  helped in fluence the p rog ra m m a tic  
p lacem ent in the design of the centre, and this evo lu tio n  is 
exp la ined in this chapter.
As seen in Figure 6.1.2, the p rog ra m m e layout w e nt th rough 3 
ite ra tions before the sketch design evo lved . As per the key, the 
dashed line re p re sents the d iv ide betw een Hum an and Rhino; the 
light red ind ica ted  the ‘R h in o ’s a re a ' and the dark red ind ica ted  
the ‘Hum an a re a '. The  la yout sta rted  off w ith  a m ore  p rom ine nt 
d iv ide betw een the Hum ans and Rhinos, w ith  the on ly conne ctio ns 
being visua l from  fhe centre  into the Rhino enc losure . Th is design 
app roach sta rted  w ith  the centre  surround ing  the M aru la  tree on 
site, hence the b u ild ings being to the north of the site . The  design 
then evo lved, w ith  the build ings in the centre  of the Rh inos so 
that v iew s and conne ctio ns could be m ade w ith  the Rhinos the 
w ho le  w a y around the centre , both visua l and physica l. The  third 
ite ration show s a less o rga n ic  form , this re sp onded to the build ing 
te chno log ie s that have been used as w e ll as to the c ircu la tion  
and m o vem ent of both hum an and Rhino.
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Figure  6.1.2 P rogram m e Layo ut D e ve lo pm e nt Ske tches [Ransome, J. 2016]
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6.1.1 WilS RURAL - PRECEDENT STUDY
Pro ject:
Date:
A rch itect:
Location:
W ITS Rural Tra in ing  and Research Facility 
2015
Kate O tten A rchitects 
K laserie, Lim popo, South Africa
“The W its Rural C am pus (WRC) p ro ject is a phased upgrade of 
an existing  env ironm enta l research fa c ility  on the borders of the 
K ruger Nationa l Park, in tended to c reate a Rural Know ledge 
H ub .” [Often, k . 2015] It p rovides the op p ortun ity fo r both local and 
in te rna tiona l students to com e and enga ge w ith  the com m unity 
m em b ers as w ell as the opportun ity fo r the com m unity  to benefit 
from  tra in ing  p rogram s and in te ra ctions w ith re sea rchers. [Often, K. 
2015]
Site plan -  existing
Site plan phasing of facility
V  Existing buildings 
■  New buildings 
*  Future buildings
Site plan -  phasing
Figure  6.1.3 - Site  Plan Existing vs. N ew  Phased Site  Plan
[Often, K. 2015]
The location of the W RC is in an e nv ironm e nta lly  p rotected area, 
and this p roved to be a key d rive r in the design p rocess. Parts 
of the site that w ere a lready d eve loped w ere used, see Figure 
6.1.3. By adapting existing build ing fac ilitie s w here  possib le , the 
a rch ite cts decreased the expansion into the surround ing  bush. 
[Often, K. 2015]
Phase 1, as seen in Figure 6.1.4, is a lso a p e d e stria n -o n ly  zone 
w hich re lied on existing  ve h ic le  access roads to p revent the 
need fo r inc lud ing  m ore roads and thus less m a in te na nc e  and 
und estroyed  la ndscap e. [Often, k . 2015] O nce a road has been 
graded through the ve ld w ith a TLB g ra d er it takes yea rs fo r the 
earth to re c o ve r and g row  back shou ld  one no lo ng e r w ish  to use 
the road.
Figure 6.1.4 - Phase 1 Plan [Often, K. 2015]
The design team  a lso took th is p rinc ip le  of m in im a l site  d isruption 
into the design of the build ings the m se lves, having  ind iv idua l 
units linked by covered  w a lkw a ys a llow ed them  to p reserve  the 
existing  te rra in  and p rotected trees. In a dd ition to th is, the sh ifting 
ge o m e try  of the build ings a lso c reated  the fo rm a tion  of courtya rds 
and ga thering  p laces as w ell as v iew s out into the surround ing  
b ushve ld . [Often, K. 2015]
The sca le  of the build ings is a no the r im p o rta nt fa c to r in the 
design. The  W RC  utilised carefu l use of co lo ur and sca le  and the 
b u ild ings w ere  designed to be in te ntio na lly  quiet and recede into 
the la nd sca p e. [Often, K. 2015] W hen design ing  fo r conserva tion 
p urp oses, it is c ritica l to take this app roach in all a spects. The 
H a th iga on E lephant V illage p ro ject a lso em p ha sised  landscap e 
re juve na tio n  and p reserva tion.
“The design a pp roach took c o g n isa nce of e co nom ic , soc ia l and 
env iro nm e nta l su sta in a b ility .” [Often, K. 2015] As w ith  the p roposed 
re se a rch  repo rt th is p ro ject a lso m ade design d e c isio ns based on 
m a te ria ls and skills a va ila b le  and w ell as p assive c lim a te  contro l 
and ra in w a te r co lle c tio n . The  p lan, as seen in Figure 6.1.5, show s 
the p ro ject at com pletion, w ith an em p ha sis on the existing  trees 
notab le  as w ell as the covered  w a lkw a ys, h ig h lighted  in grey. 
[Often, K. 2015]
1 Entrance 6  Club House & swimming pool
2 Parking 7 Accomodation Units
3 Centrall bush plaza 8 Amphitheatre
4 Admin Counrt 9 Existing buildings to remain
5 Work Yard
Figure 6.1.5 - Site Plan at Completion [Often, k . 2015]
Personal Conclusion:
Th is approach to design in the w ild e rness is the sam e approach the 
p roposed centre  has a dhered to. M axim ising  on the surround ing  
v iew s and a llow ing the natura l lay of the land to inform  design 
dec isions, resu lting  in an eco-friend ly, aesthetic  design. The existing 
trees on the site have also la rgely in fo rm ed p lacem ent and design 
dec isions as all of the estab lished trees and large shrubs have 
been preserved in the design.
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6.2 SKETCH DESiGN
The sketches be low  in Figure 6.2.1 illustra te how  the design in itia lly 
sta rted . All the build ings c ircu lated around the M aru la  tree on the 
axis fo rm ed by the existing road on the site. A ‘fra c ta l’ form  w as 
c reated from  the ro a d 's loop, w hich dete rm ined the p lacem ent 
of the build ings. V iew s w ere captured all round, of the W aterberg  
to the north, Rotavi m ounta in and the Rhinos w ith in  the enc losure  
to the south and all the c ircu la tion betw een the build ings w as 
a round the centra l tree. As m entioned p rev iously, the d ivide 
betw een hum an and Rhino w a s too p rom inent and thus led to 
fu rthe r exp lo ra tion of the site p lacem ent.
The idea of adding a dam to the site  w as in troduced at this early 
stage. The  p lace m e nt w as dete rm ined by the nea rb y "ko p p ie ” 
and the d irection of its runoff as per the site contours.
Figure 6.2.1 Programme Layout Development Sketches [Ransome, J. 2016]
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Figure  6.2.2 B lu rring  the  Line
[Ransome, J. 2016]
Figure 6.2.2 illu stra te s the 
tho ught p rocess of b lurring 
the line betw een hum an and 
Rhino and how  the tw o could  
m erge. E ithe r the hum ans 
‘sp illin g ’ out into the Rhino 
enc losure  o r visa verse . From  
here the idea of a w a lkw a y 
o r exp erientia l jo u rn e y 
deve loped.
The c o nce p t of an 
exp e rientia l jo u rne y
w a lkw a y sta rte d  off as 
an "in fin ity  lo o p ", as seen 
in Figure 6.2.3. The  idea 
w as based on the notion 
of Rh izom e theory, w here 
the use r could  e nte r or exit 
' the loop at va rio us points 
' but continue  w a lking  
a round fo r as long as they 
w a nted . In this ite ra tion of 
the w a lk ing  jo u rne y, the
Figure 6.2.3 Infinity Loop - Walking w a lkw a y is d isconnected  
Journey [Ransome. J. 2016] from  the built form ,
c reating  a sep a ra te  entity 
w h ich su rround s the b uild ings. M any of the ideas de ve lo p e d  at 
th is sta g e have rem a ined c o nsta nt th ro ug ho ut the design p rocess 
a lthough the concept of the jo u rn e y has since been in te rp reted  
in a d iffe re nt w a y w h ich w ill be exp la ined  la te r on in the chapter.
The  sketches in Figure 6.2.4 illu stra te  som e of the expe rience s that
are incorp orated  into the w a lking  jo u rne y. These  inc lude:
1. V iew ing from  above: Looking down through an op ening  onto 
the an im als passing  by below.
2. V iew ing at eye level: See ing  the an im a ls th rough a ha-ha fence 
at c lose a d ista nce and eye level.
3. C oncea led  v iew ing: W he ther it be from  an enc losed w a lkw a y 
or a v iew ing hide, th is a llow s the v ie w er to see the Rhino but 
the Rhino not to see the view er.
4. V iew  from  a susp end e d  w a lkw a y: Sa fe ly v iew ing  the Rhino from  
above in the ir natura l habitat, the w a lkw a y not obstructing 
the ir path in any w a y a llow ing them  to m ove und e r it.
5. D rinking: Both ske tches 5 and 6 show  d iffe rent w a ys in w hich 
the v ie w e r can observe  the Rhino w h ile  they are drinking. The ir 
line of sight level w ith  the top of the w a te r p rovid ing a unique 
experience, the Rhino not aw are they are there as the place 
of v iew ing  w ou ld  be com plete ly h idden and sound proof.
6.2.1 SKETCH DESIGN REVISION A
As seen in the sketches in Figure 6.2.5 and the m odel in Figure 
6.2.8, the design sta rted  off as a se rie s of fra gm ente d  build ings. 
The se  build ings w ere  jo ined  by w a lkw a ys, c reating connections 
betw een them  and adhering to the c o nce p t of a w a lking  jou rney.
Figure 6.2.5 Creating Connections between the Buildings [Ransome,
The m odels show n in the photos in Figure 6.2.7 illu stra te  the idea 
of a susp end e d  w a lkw ay, connecting the build ings and w ind ing  
th rough the site, respecting  the existing  trees. Th is idea w as 
a dopted from  the Boom slang w a lkw a y in K irstenbosch Botanical 
G ardens, by C ape Tow n architect, M ark Thom a s and engineer, 
Henry Fagan. [Griffiths, a . 2014]
W hile  the idea of an experientia l 
w a lkw a y w orks w ell on the site, 
the susp end e d  w a lkw a y does 
not. The ra ised w a lkw a y had 
to have fence underneath it 
to keep the Rhinos out of the 
inte rna l courtya rd  and this then 
instilled  a sense of inca gem ent 
from  w ith in  the courtyard . Figure 6.2.6 Boomslan Walkway
[Griffiths, A. 2014]
Figure 6.2.7 Suspended Walking Bridge Model
[Ransome, J. 2016]
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Figures 6.2.8 and 6.2.9 illu stra te  this sense  of being trap p ed. V iew s 
out into the Rhino enc lo su re s are inh ib ited  and b locked by the 
susp e nd e d  w a lkw a ys and fenc ing  w hen v iew ing  out from  the 
centra l courtya rd  and thus ta king  aw ay from  the b eauty of the 
p lace. The  next design ite ra tion exp la ins the re sp onse  to this and 
how  the design evo lved from  th is revision.
vet centre  v is ito r centre
recep tion  ra n g e r dam
tra in ing
Figure 6.2.8 Sketch Design Rev A Massing Model [Ransome, J.
4  “  ^  su sp e n d e d  w a lk w a y  
T' w a lk in g  ro u te
Figure 6.2.9 Sketch Showing Walking Route [Ransome, J. 2016]
6.2.2 SKETCH DESIGN REVISION B
To c reate a sense  of log ic in the build ing layout fo r the design, the 
p lacem ent of the Rhino pens and site dam  w ere  used as p lace­
m aking e lem ents. These d iv ide the site into tw o zones, nam ely the 
“sa fe zo n e ” and the “unsafe zo n e ”, fo r hum an access, see Figure 
6.2.10 below .
The position of the Rhino pens w as dete rm ined by the existing 
road, as w ell as the p red icted m ovem ent route of the Rhinos 
through the site, as seen previously on page 98. As the an im als w ill
be d e live red  in big trucks, ease of access w a s im p o rta nt re ga rd ing  
de live ry and the m o vem ent route of the Rh inos d e te rm ined  the 
safe and unsafe zones on the site  as show n b e low  in Figure 6.2.11.
W hile  still w a nting  to inc lud e the m a jority of fhe natura l la nd sca p e 
in the design, the p rop osa l of a courtya rd  evo lved and w as 
d e te rm ined by the axis as show n below . The se  axes w e re  a ligned 
as such to c reate an opening  on the entra nce side to d ra w  the 
v isito r in upon arriva l.
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The  ske tches be low  in Figure 6.2.12 illu stra te s how  the design sta rted  
a long the axis d eve loped in the p rev ious sketch, Figure 6.2.11. 
Ra m m ed earth sp ine w a lls have been p laced a long these axes, 
c reating  a strong, heavy front fo r the build ing m ass and outlin ing  
the courtya rd  c reated in the m idd le. Th is c o nce p t has been taken 
fu rth e r in Figure 6.2.13, w he re b y the earth berm  is c lea rly  show n 
(in green) and how  portions of the b uild ing  puncture  out through 
th is. The  roof of the vet and v isito r centre  is a p lanted roof and w ill 
fo rm  part of the w a lking  jo u rn e y e xp e rience d  by the use r as they
Figure 6.2.12 Sketch Design Informed by Axis [Ransome, J. 2016]
m ove through the site. Po ints of ve rtica l c ircu lation have been 
inc luded in the build ings to a llow  access up onto the p lanted roof 
as w a ll as bring light in from  above. Breaks in the ram m ed earth 
w a ll illu stra te po ints of entry and w ill a lso a llow  fo r the p enetra tion 
of natura l light into the build ings.
Figure 6.2.13 Sketch Design Development [Ransome, j.  2016]
The ske tches be low  in Figures 6.2.14 and 6.2.15 illustra te design 
exp lo ra tion in the early stages of this design ite ra tion. The berm s 
are c learly seen in both, w ith the p lanted roof and ram m ed earth 
w a lls lin ing the centra l courtya rd .
Instead of having a w a lkw a y as a sep a ra te  entity  as in design 
revision A, the p lanted roofs have becom e the w a lkw a y in the 
design d e ve lopm ent. Th is design is less fra gm ente d  and form s 
a cohesive build ing developm ent, linking spa ces both inte rna lly 
and exte rna lly . G iving use to the roof of the b u ild ings as opposed 
to inc lud ing  add itiona l w a lkw a ys a llow s the build ing to engage 
w ith  the use r in m ore w ays, it becom es m ultifunctiona l and a m ore 
in teg ra ted  design as a w hole .
The sketch in Figure 6.2.16 illu stra tes the w a lkw a y on the p lanted 
g reen roof, sp ec ifica lly  w here  it connects to the berm  below . Th is
Figure 6.2.14 Design Revision B Initial Sketches [Ransome, J. 2016]
w ill g ive an illusion of a sea m le ss transition betw een the earth roof 
and earth berm . H id ing the build ing below  and thus g iv ing  the 
illusion of being in nature, adding to the stea lth  a p p ro a ch and 
creating a stro n g e r connection to the surround ing  la nd sca p e. The 
slope of the berm s has been designed to be too steep an inc line  
fo r the Rhino to be able to get up. The  w a lkw a y is a lso situa ted  fa r 
enough from  the edge, w ith a p lanted, non-tra ffica b le  ga rden to 
keep peop le a w ay from  the edge and unab le to go dow n the 
berm . In p laces w here  the tra fficab le  area is c lose  to the edge, 
su ffic ient ra ilings and sa fe ty m easures have been d e signed for.
As one of the m ain conce pts around the design of the centre  
is the exp erientia l jo u rn e y and thus m o vem ent in the b uild ings, 
and around the site, w a y-find ing  points w ere im p o rta nt to inc lud e. 
W ithin the design, the re  are va rious fea tu res and design e lem e nts 
that aid in p ersua d ing  certa in  m o vem ent paths as w ell as pub lic
Figure 6.2.15 Design Development - Revision B [Ransome, J. 2016]
Figure 6.2.16 Rooftop Walkway on Green Roof [Ransome, J. 2016]
and p riva te  th re sho ld s w ith in  the build ing. W hile  th is is a public  
build ing , the p rog ra m m e deals w ith  sensitive  top ics and thus 
certa in  a rea s need to be kept ina c c e ssib le  to the genera l public 
and v isito rs.
The  d ia gra m  in Figure 6.2.17 show s the d e ve lo p m e nt of the 
p la c e m e nt of the ve rtica l c ircu la tion nodes. The se  are designed 
to be w a y-find ing  e lem ents w ith in  the design as w e ll as light w ells. 
As m e ntioned p rev iously , the c o nce p t of the exp e rientia l jo u rne y 
is fo r the use r to be ab le to repea t the jo u rn e y a few  tim es, taking 
a d iffe re nt route each tim e. Having va rio us nodes of vertica l
Figure 6.2.17 Points of Vertical Circulation [Ransome, J. 2016]
c ircu lation not only a llow s the use r to m ove betw een floors easily 
but a lso fo r the use r to be able to ente r and exit the jo u rn e y at 
d iffe rent points.
Figure 6.2.18 An Animal Viewing Hide in the Earth [Ransome, J. 2016]
The re  are va rious points a long the ‘jo u rn e y ’ w here  the use r w ill 
expe rience d iffe rent e lem e nts of the centre. Figure 6.2.18 show s 
the design of the anim a l v iew ing  hide p rotrud ing through the berm , 
looking out over the Rhino enc losures. To m ainta in  the conce pt of 
stea lth  th rough the design, the aim  w as fo r as little  of the build ing 
to pop out of the land as possib le . C reating ra ised p latfo rm s inside 
the hide a llow ed fo r the w ind o w s to be h igher and thus the berm 
to be higher, m aking the hide a lm ost invisib le  from  the outside. 
The earth b e rm ’s sound proofing p roperties a lso aid in the design 
of the hide as one of the m ain features of an anim al v iew ing  hide 
is fo r it be as quiet as possib le  so as not to scare off any anim als 
outside of it.
The  fo llow ing  chapter, Final Design Drawings, h igh lights and show s 
m ore of the design in m ore deta il in plan, section, e levation and 
th re e-d im ensiona l renders.
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Figure 7.1.2 Site Plan
Scale as per scale bar [Ransome, J. 2016]
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7.2 BliiLDiNG PLANS
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Figure 7.2.1 Lower Ground Floor Plan
Not to scale [Ransome, J. 2016]
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Figure 7.2.2 Ground Floor Plan
Scale as per scale bar [Ransome, J. 2016]
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Figure 7.3.1 Section A
Not to Scale [Ransome, J. 2016]
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Wgf*
1. la b  office
2. vestibule
3. p h a rm a c y
4. circulation a n d  pause are
5. Kfts
6. circulation a n d  exhibition
7. circulation
8. circulation tow er
9. m a le  staff lockerroom
10. e n tra nce  a nd  orientation
11. display a n d  circulation
12. ranger reception
13. field exit room
14. workshop
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Second Floor 4.138
First Floor 1.078
Ground Floor-2.322_\^
Figure 7.3.2 Section B
Scale 1:200 [Ransome, J. 2016]
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1. lecture room
2. field exit room
3. gun safe
4. recreational room
5. indoor gym
6. male lockerroom
7. circulation lobby
8. restaurant and bar
9. circulation
10. interactive exhibition area
11. animal viewing hide
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Figure 7.3.3 Section C
Not to Scale [Ransome, J. 2016]
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1. admin office
2. circulation tower
3. circulation and exhibition
4. circulation and pause area
5. post mortem office
6. post mortem exam
7. resource centre and exhibition
8. restaurant and bar
9. interactive exhibition area
10. lifts
11. circulation lobby
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Figure 7.3.4 North Elevation
Not to Scale [Ransome, J. 2016]
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Figure 7.3.5 South Elevation
Not to Scale [Ransome, J. 2016]
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Figure 7.3.6 East Elevation
Not to Scale [Ransome, J. 2016]
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Figure 7.3.7 West Elevation
Not to Scale [Ransome, J. 2016]
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7.4 PERSPECTIVES AND RENDERS
Figure 7.4.1 Entrance Perspective
Not to Scale [Ransome, J. 2016]
142
Figure 7.4.2 Internal Exhibition Walkway and View into Vet’s Lab
Not to Scale [Ransome, J. 2016]
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Figure 7.4.3 Rhino’s View From Dam
Not to Scale [Ransome, J. 2016]
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Figure 7.4.4 Rhino's View From Enclosure
Not to Scale [Ransome, J. 2016]
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Figure 7.4.6 View From Deck into Courtyard Below
Not to Scale [Ransome, J. 2016]
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Figure 7.4.7 Animal Viewing Hide, Looking Out
Not to Scale [Ransome, J. 2016]
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Figure 7.4.8 View Towards Ranger Training Centre and Entrance
Not to Scale [Ransome, J. 2016]
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Figure 7.4.9 From Lookout Tower 1 to Green Roof and Courtyard Below
Not to Scale [Ransome, J. 2016]
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Q 1
v j  .  i BUILDING PERFCRAAANC
As m entioned in the p revious chapters, the aim  fo r the a rch itecture  
of the design w as to c reate a the rm a lly  effic ient build ing that 
hard ly re lied on outside sources of heating, coo ling , lighting and 
w ater.
The d ia g ra m s below  in Figures 8.1.1 to 8.1.4, h igh light the d iffe rent 
aspects of the design that w ill be exp lo red in this c ha p te r and the 
va rious app roaches that w ere taken to achieve the rm a l effic iency 
in the build ing as w ell as a w a te r-w ise  stra te gy fo r ca pturing  and
earth berm ed up 
a ga inst build ing
sto ring  ra inw ater. To g e th e r w ith the build ing te chno lo g ie s outlined 
in cha p te r 5, deta ils and p e rim e te r sections have been de ve lo p e d  
to show  the overa ll build ing p erfo rm ance and the co nstructio n 
m e thod o logy used.
ram m ed earth therm a l 
m ass w a lls
Figure 8.1.2 Axonometric Highlighting Rammed Earth Walls
Not to Scale [Ransome, J. 2016]
Figure 8.1.1 Axonometric Highlighting the Earth Berms
Not to Scale [Ransome, J. 2016]
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planted green roofs, 
tra fficab le , the rm a l m ass
Figure 8.1.3 Axonometric Highlighting Green Roofs
Not to Scale [Ransome, J. 2016]
flat concrete  roof to 
catch ra inw a te r
m an-m a de on site  dam  to 
catch surface runoff
Figure 8.1.4 Axonometric Highlighting Water Catchment
Not to Scale [Ransome, J. 2016]
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As seen in Figure 8.2 .2  below, the ste reo g ra p h ic  sun angles, as 
show n in the site analysis c ha p te r on page 67, have influenced 
the p lacem ent of the ram m ed earth sp ine w alls. Th is ensures that 
they rece ive m axim um  sun light in the w in te r m onths fo r them  to 
absorb  as m uch heat as possib le  during the day and slow ly  re lease 
it into the build ing fo r m axim um  com fort. The sa m e goes fo r the 
sum m e r m onths, as seen in Figure 8.2.3, the existing  trees on the 
site are dec iduous. They regain the ir leaves in the sum m er m onths, 
a llow ing the ram m ed earth w a lls to be shad ed in m ost parts as 
the build ings requ ire  cooling in these m onths.
Th is com bined w ith the therm al m assing from  the berm ed earth 
on som e of the externa l w a lls and the g eotherm a l HVAC system  
(see page 160 fo r a deta iled study) resu lts in a passive ly heated 
and coo led build ing. W ith ind oo r te m p era tures fluctuating  around 
18.7oC , the consta nt g round tem p era ture  3-6m  below  the natural 
g round level.
Figure 8.2.1 Site Plan Showing Section Location
Not to Scale [Ransome, J. 2016]
Figure 8.2.2 Section D - Winter Daily Sun Study
Not to Scale [Ransome, J. 2016]
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The inc lusio n  of light w e lls in the design has been m ade in the 
m ain ve rtica l c ircu la tion nodes. The  location of the se  light w e lls are 
h igh lig hted  in ye llo w  in Figure 8.2.1. The se  w ere  inc lud ed  to bring 
light dow n into the build ing in va rio us areas, e sp ec ia lly  w here  the 
berm ed earth has not a llow ed fo r northern light p enetra tio n. See 
Figure 8.2 .4  show ing  a sketch of the light w ell conce p t. The se  void 
light w e lls a lso a llow  fo r v isua l conne ction  betw een the floors of 
the build ing .
Figure 8.2.4 Light Well Diagram
[Ransome, J. 2016]
Figure 8.2.3 Section D - Summer Daily Sun Study
Not to Scale [Ransome, J. 2016]
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8.2.1 SOLAR PuW tK
‘R ive r H ouse ' by 26'10 South Architects is a good exam ple  of a 
build ing that w as designed around the sun. M axim ising  so la r gain 
and northern v iew s due to the w e ll-o rie nta te d  site consideration 
led to the final design of this South A frican house. The p icture  and 
d ia g ra m s in Figure 8.2.5, illu stra te sim p ly how  the sun paths w ere 
taken into conside ra tion to achieve the best possib le  design.
Figure 8.2.5 River House [Decider, T. 2010]
W hile  the su n ’s angles have influenced va rio us parts of the design, 
the em bod ied  energy in the su n 's  rays has a lso been unitised in 
the inc lusion of so la r pow er w ith in  the build ing. Th is w ill not supply 
the entire  build ing but ra ther act as a backup p ow er source w hen 
the p o w e r sup p ly is unre liab le. It w ill a lso take som e of the load off 
the m unic ipa l connection as there is a la rge area of flat ro o f that 
is not p lanted and therefore capab le of taking so la r panels. Figure 
8.2 .6  show s the flat roofs, h igh lighted in ye llow , that w ill have so la r 
panels on them , this adds up to a p p ro xim a te ly  660m 2 of area to 
a ccom m o d a te  these so la r panels.
flat concrete  roof to 
house so la r panels
Figure 8.2.6 Axonometric Highlighting Solar Panels on Flat Roofs
Not to Scale [Ransome, J. 2016]
A com m erc ia l so la r p ow er system  is a g rea t w a y to utilise  the su n 's  
energy to p rovide a build ing w ith c lean, re new a b le  and c o st­
sa ving  e lectric ity . The d ia gra m  in Figure 8.2 .7  illu stra te s how  one of 
these system s w orks. [Solar Craft. 2016]
So la r o r p ho to vo lta ic , panels have an a rray of so la r ce lls tha t are 
conne cted . These  panels gene ra te  e lectric ity  by converting  so la r 
ra d ia tio n  into e lectrica l energy, and this p rocess is a c lean and 
env iro nm e nta lly  friend ly  w a y of gene ra ting  e le c tric ity  from  the 
e a rth 's  la rgest na tura l e lem ent, the sun. [BauderSOLAR. 2014]
1To the local 
utility company
Sunlight falls on high capacity solar panels 
during daylight hoursJhe solar panels convert the 
sun’s energy into Direct Current (DC) electricity 
which is sent to an inverter.
5
Utility power is
The inverter converts 
the Direct Current into 
Alternating Current 
(A O  electricity.
This is sometimes 
called “conditioning" 
the power.
4
Solar energy systems 
produce very high 
quality electricity 
that reduces the 
chance of power 
fluctuations that 
could damage 
electronic equipment.
continuously 
provided at night 
and during the day 
when demand 
exceeds solar 
production.
When the solar energy system 
produces more electricity than is needed 
during peak sun hours, excess electricity 
is automatically sent to the utility company 
and the electric meter actually runs 
backwards!
Figure 8.2.7 Diagram Showing How a Solar Power System Works
[Solar Craft. 2016]
“Not su rp rising ly, a flat roof is the ideal p lace fo r a photovo lta ic  
in sta lla tio n as it p rovides an unobstructed spa ce that is perfectly 
positioned to catch as m uch sun light as p o ssib le ." [BauderSOLAR. 
2014]
Figure 8.2.8 Solar Panels on a Flat Roof [BauderSOLAR. 2014]
W hile  the so la r panels m ay be m ounted to the entire ty of the flat 
roof surface, the sub struc tu re  of the units ensures tha t effic ient 
ra inw a te r d ra ina ge still occurs. Th is p a rticu la r system  by Bauder 
SOLAR has a non-p ene tra ting  insta lla tion design to ensure  that 
w a te rp ro ofing  m e m b rane s are not dam aged and that the system  
does not in te rfe re  w ith the roof structure . “The po lyp rop ylene 
sub struc tu res are filled a spec ified  ballst to hold down the units 
from  w ind  fo rces and sta b ilise  the photovo lta ic  panels. The 
base units are designed to c reate a 10° ang le on to w hich each 
photovo lta ic  m odule is secured . Th is a llow s fo r optim um  energy 
generation per squa re  m etre  across the roof area and reduces 
the im p a ct Of w ind  lo a d .” [BauderSOLAR. 2014]
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7.2.2 GENERATED SulAK POWER
The sp e c ifica tions fo r the So lon Black 280 So la r Panel can be seen 
in Figure 8.2.9. To g e the r w ith the average m onth ly num ber of 
sunny days and insta lla tion area, this in fo rm ation has a llow ed the 
a vera ge m onth ly pow er outp ut to be ca lcula ted.
"O n  average, your so la r system  is going to lose som e energy due 
to w iring , pow er, inve rte r effic iency, so you end up using 80%  of 
yo u r so la r sy ste m ’s c a p a c ity .” [Osman, N. 2015] The  fo llow ing  fo rm ulas 
can be used to w ork out the am ount of k ilo w a tt-ho urs (kWh) the 
so la r panel system  puts out on average per m onth.
AC Rating (kW) = A verage kW h per m onth / sunny days / average 
sun hours per day
DC Rating (kW) = AC rating / derate fa c to r (0.8)
Solon Black 280 Solar Panel:
660 (roof area) / 1.96 (panel size) = 336 panels 
1 panel = 196W = 0.196kW
SOLON BLACK 250 / 17 SOLAR PANEL
Dimensions (H x W  x D) 1,973 x 993 x 5.3mm
Vtfeght 23.8 lag
Junction box 1 junction box with 3 bypassdbdes
Cable Solar cables length 1,500mm, 3.2mm2,
prefebrkatEd with MC4<ombinabte plug
Application class Application class A (acco rding to IEC 61730)
Front glass Transparent toughened safety glass, 4mm
Solar celt 72 cells, mo nocrystalline Si 6 .2 "
( I5 6 x  IS6mm)
Cell encapsulation EVA (Ethylene Vinyl Acetate)
Underside Composite film
Frame Frame bss
Bacluails 6 backrails reinforced with glassfibre PA
(290 x 50 x 38mm)
SYSTEM SPECIFICATIONS
System weight 12.9 l<g/mJ
Output per area 100 W/mJ
Suction (4mm ESG/
optional Smm safety glass) 1.3 liN/m3
Wi nd bad/snowbad
(4mm safety glass) 1.3 IcNAn3
Figure 8.2.9 Solon Black 280 Specifications [BauderSOLAR. 2014]
0.196 (panel output) x 336 (num ber of panels) x 9 (average sun 
hours per day in sum m er)
A vera ge kW h per m onth (sum m er) = 594kWh
0.196 (panel output) x 336 (num ber of panels) x 7 (average sun 
hours per day in w inter)
A vera ge kW h per m onth (winter) = 462kWh
AC Rating (summer) = 594 / 21.5 (ave. sunny da ys sum m er) / 9
= 3.07kW AC
DC Rating (summer) = 3 .0 7 / 0 .8
= 3.84kW DC
AC Rating (winter) = 462 / 28.75 (ave. sunny days w inte r) / 7
= 2.3kW AC
DC Rating (winter) = 2.3 / 0.8
= 2.87kW DC
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As seen in Figure 8.2.10, the annua l incom ing  sho rtw a ve so la r 
ra d ia tio n  lies in the 8001-8500 M J/m 2 zone fo r the area in w hich 
the p roposed site lies. “The a m ount and in te nsity  of so la r rad iation 
that a location o r body of w a te r re ce ive s dep e nd s on a variety 
of factors. The se  factors inc lud e la titude, season, tim e of day, 
c loud co ve r and a ltitu d e ." [Fondriest Env iro nm enta l, Inc. 2014] 
Due to the se  factors, not all ra d ia tion from  the sun reaches the 
e a rth 's  surfa ce. The  illu stra tion in Figure 7.2.9 sho w s that a high 
p erce nta g e of incom ing  so la r ra d ia tion re a che s the a rea of the 
site  as the d a rke r the co lour, the m ore c o nc e ntra te  the am ount. 
Th is m eans tha t the use of so la r p ow er in the p rop osed  centre 
w ou ld  not on ly be huge ly benefic ia l, but it w ou ld  a lso be h ighly 
e ffective .
site location
DURBAN
Annual solar radiation is modelled 
for direct plus diffuse (global) 
racfrabon receded on a leve* 
surface
Legend
Provncul boundaries 
• Towr*
Annual solar radiation 
6 0 0 0  ■ 6 6 0 0  
$ 5 0 1  - 7 0 0 0  
7 0 0 1  - 7 6 3 0  M J / m 2  
,  . -j 7 5 0 1  - 8 0 3 0  
B  6 0 0 1  - 6 6 3 0  M J / m 2  
B  8 5 0 1  - 9 0 3 0  V U 'm 2  
B  &G 01 - 9 6 3 0 M J M 2
4
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Figure 8.2.10 South African Renewable Resource Database - 
Annual Incoming Shortwave Radiation [Energy intelligence. 2015]
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O O n  a  i  M i n  *  T E D  Li A S i / k C T i K i r ^o . o  k m i i n v v m i c k  n A K V t b l I N C ?
The d iagram  in Figure 8.3.1 show s the flat concre te  roofs 
(h igh lighted in light blue) and the p lanted roofs (h ighlighted in 
green) w here  ra inw a te r w ill be captured . A d d itiona lly , there is a 
site  dam  (h ighlighted in dark blue) that w ill catch surface runoff 
from  the nearby ‘ko p p ie ’. Rhinos requ ire  a lot of w a te r fo r both 
d rinking and m ud baths, and as show n p rev iously on page 37, the 
c losest dam  is 2.5km  aw ay. For this reason, w a te r capturing  and 
sto rage is a big part of the design schem e.
Ra inw a te r captured from  the flat roof surfa ces a bove w ill be 
b rought dow n onto the g round floor of the build ing via uPVC 
p ipes cast into the concre te  co lum ns w here  it w ill be sto red in 
sto rage tanks. These  ta nks w ill be connected  to a pum p that 
se rv ices a num b e r of w a te r sup p ly p ipes to p rovide w a te r to the 
Rhino ho ld ing pens fo r d rink ing  and m ud pits as w e ll as irriga tio n 
to the flat, p lanted roofs and on-site  gardens. A ny a d d itiona l, or 
overflow , w a te r w ill be p um ped into the site  dam  to ensure  tha t it 
stays full all ye a r round . Keep ing the p lanted ro of su rfa ces dam p 
w ill not on ly ensure  tha t the p lants g row  to the ir fu ll p otentia l, but 
e va p o ra tive  coo ling  from  the eva p o tra nsp ira tio n  off the p lants 
and the p reva iling  w ind s w ill aid in natura lly  coo ling  the b uild ing  in 
the hot, su m m e r m onths.
Flat Roof C a tc hm e nt A rea  = 868m 2
Planted Roof C a tc hm e nt A rea = 874m 2 
Dam  C a tchm ent Vo lum e_______  = approx. 800kl
Wet Season
October - March
Dry Season
April - September
Average m onthly rainfall (mm) 86 8
Average Rainy Days per month 10 2
Flat Roof Catchm ent (kl / month) 74.65 6.9
Planted Roof Catchm ent (kl / month 37.58 0
Total Storage (kl / month) 112.23 6.9
Figure 8.3.2 Monthly Rainfall Storage [Ransome, J. 2016]
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Approx. Monthly Usage in Rhino Pens - Drinking:
6 (rhinos) x  12 (average litres per day) x 30 (days in a m onth)
= 2 .16kl / m onth
Approx. Monthly Usage in Rhino Pens - Mud Baths:
6 (rhinos) x  10.8 (3.6m 3 m ud bath filled 3 tim es per day) x  30 
(average days in a m onth)
= 1,9kl / m onth
Total Rhino Pen Usage = 4.06kl / month
Due to the scarce  a m ount of ra in in the dry m onths, from  April 
to Sep te m b e r, w a te r w ill need to be sto red from  the w e t season 
to a c c o m m o d a te  fo r som e of the usages. O nly 50%  of the w a te r
that fa lls on the green roofs has been added into the am ount 
captured, as the p lants the m se lves w ill absorb  a lot of the 
ra inw a te r in these areas. There  is still rough ly 108kl of w a te r left 
over from  the c a tchm e nt in the m onths of the w e t season, and 
this can be d istributed  even ly over the dry m onths as w ell as used 
fo r o the r needed w a te r sources on site. Som e of these w ould 
inc lude topp ing  up the dam  levels, add itiona l mud pits fo r Rhinos 
that are not in the pens, as w ell as w a te ring  the p lanted roofs 
and gardens should  they require  m ore w a te r than w ha t the rain 
provides. As the te m p era tu re s in the w et season are very hot, the 
rate of eva pora tion w ill a lso be high and thus these figures are 
pure ly an average, and a dd itiona l w a te r w ill be needed from  the 
b oreho le  sou rce  on the site.
rainwater collected from all 
flat roof surfaces
110mm diameter uPVC pipe 
cast into concrete columns, 
connected to FBO on roof, 
to capture rainwater
excess rainwater collected 
from all green roofs
outgoing pipes to irrigate 
green roofs and to Rhino 
enclosures
pump to circulate water up 
through the building and 
to the planter boxes on 
each floor for the green wall 
system
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8.4 GEOTHERMAL
‘‘The  ground absorbs nearly half of the so la r energy our p lanet 
rece ives. As a result, the earth rem ains at a constant, m oderate 
te m p era tu re  just be low  its surface all ye a r round. How ever, a ir 
te m p era tu re  varies g reatly  from  sum m er to w inte r, m aking air 
source heating and cooling least e ffic ient w hen you need it the 
m o st." [Climate Masters. 2015]
Figure 8.4.1 Horizontal, Vertical and Pond-like Closed Loop HVAC 
Systems [Energy. 2011]
As illustra ted in Figure 8.4.1, ‘‘M ost c lo se d -loo p  geotherm a l heat 
pum ps c ircu late an a ntifreeze  so lution through a c losed loop 
(usua lly m ade of p lastic tubing) that is buried in the ground or 
sub m e rg ed  in w ater. A heat e xcha ng er transfe rs heat betw een 
the a ir in the heat pum p and the antifreeze  so lution in the c losed 
loop. The loop can be in a horizonta l, ve rtica l, o r pond/lake 
c o n fig u ra tio n .” [Energy. 2011]
By using the equation as show n in Figure 8.4.2, w ith a depth of 
4m below  ground, the average soil te m p era tu re  on the Sum m e r 
Equ inox (21 Decem ber) is 22.2°C  and the a vera ge soil tem p era ture  
on the W inte r Equinox (22 June) is 15.2°C. The  yea rly  average is
SYSTEM
/  I— S— \ 2 7i D 365
T (so il D, ty ear )  = T (m ean ) — T (amp) * exp I — D — z—  * C0S(o7c (tCy631-) ~  t (shift) — —  --------))
Constant Summer Winter
T (soil D, tyear! Soil Temperature at depth D and Time of year X y
T (mean)
Mean surface temperature (average air temperature). 
The temperature of the ground at an infinite depth will 
be this temperature
20.63 13.13
T (amp) Amplitude of surface temperature [(maximum air 
temperature - minimum air temperature)/2] 6.75 8.63
D Depth below the surface in m (surface=0) 4
a Thermal diffusivity of the ground (soil) 0.001
t (year) Current time (day) 355 173
t (shift) Day of the year of the minimum surface temperature 173 173
71 [pi 3.14159265
exp Air turbulance constant 0.002
Figure 8.4.2 Numerical Equation for Average Ground Temperature 
at a Certain Depth [Equation - Florides, C & Kalogiriu, S. 2011]
thus 18.7°C at this depth fo r th is a rea. [Florides, G & Kalogiriu, S. 2011]
The g eotherm a l HVAC system  fo r the p roposed centre  u tilises a 
series of p ipes la id in the g round at 4m b e low  the natura l g round 
level. As sta ted, the co nsta nt average te m p era tu re  is ro ug h ly  
18.7°C. The  p iped system  is a c losed loop system  conta in ing  an 
antifreeze  so lu tion.
In sum m e r the w a te r runs from  the g round into a coil w ith in  a heat 
pum p unit (located on the g round floor), as the w a te r tra ve ls up 
through this coil it coo ls the incom ing  a ir to ro ug h ly  18.7°C. As it is 
coo ling  the w a rm  air, the w a te r itse lf heats up, and by the tim e it 
reaches the top of the coil, it w ill have w a rm e d  c onsid e ra b ly . The 
w arm  w a te r then trave ls back into the coils in the g round to cool 
back dow n to 18.7° and sta rt the cyc le  aga in. W hile  th is is the
w a te r part of the cyc le, the a ir tha t is cond itione d  in this system  
enters the heat pum p unit at a w arm  te m p era tu re , it is then cooled 
and b low n back up th rough the build ing to be expe lled  through 
the a ircon outle t vents on each floor. The  in le t ve nts on each floor 
suck in the sta le, w a rm  a ir from  the spa ce as it is d isp lace d by the 
coo l incom ing  a ir and expel it from  the b uild ing  at each floor. 
The re  is an a d d itiona l heat pum p unit at this po int w here  the w arm  
sta le  a ir runs th rough a coil on its w a y out so tha t the hot outside 
a ir can be coo led by a few  degrees before  it is b low n to the heat 
pum p unit in the b a sem ent to be coo led aga in. Th is is the fresh a ir 
in ta ke  fo r the system .
Then in w in te r the system  is reversed, the w a te r runs in the opposite  
d ire ctio n  in the c losed loop geo therm a l p ipe, cold w a te r is 
pum p ed into the g round loop and a w a rm e r 18.7° exits into the 
hea t pum p coil. Here cool a ir from  the outside  of the build ing 
ente rs and is w a rm e d  by the w a rm  w a te r in the coil before being 
exp e lled  into the build ing . C ool a ir is then sucked out the outlet 
ve nts and d isp ersed  outside  th rough the sa m e m ethod as in 
sum m er; the cool a ir w a rm s the cold fresh outside a ir by a few  
d e gree s before  it ente rs the system . The loca tion of the site does 
not e xp e rience freezing  w in te r’s days, and the te m p era tures 
rem a in  quite m odera te . Thus th is system  is used to m ainta in  a level 
of c o m fo rt ra the r than heating up the space.
D ia g ra m s illu stra ting  this system  can be found  in Figures 8.4.3 and 
8.4 .4  on the fo llo w ing  page.
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fre sh  a ir in le t c o ile d  p u m p
o u ts id e inside
h o t fre sh  air in
w a rm  sta le  a ir runs th ro u g h  a  
c o il b e fo re  e x iting  to  d ro p  th e  
te m p e ra tu re  o f th e  in c o m in g  
h o t a ir b y  a fe w  d e g re e s  
b e fo re  it tra v e ls  d o w n  to  th e  
a ir h e a t p u m p  u n it in th e  
b a se m e n t
w a rm  s ta le  a ir o u t
w a rm  s ta le  
a ir in s
w o rm  fre sh  a ir ou  
to  a ir  h e a t p u m p  
in b a se m e n t
Figure 8.4.3 Geothermal HVAC System in Summer [Ransome, J. 2016]
a ir h e a t p u m p  u n it
b lo w e r to  suck c o o l a ir u p  in to  b u ild in g  
a n d  d isp la c e  it th ro u g h  A /C  v e n ts
co il in s id e  a ir h e a t p u m p  to  c o o l in c o m in g  
air, w a te r  w a rm s u p  as it tra v e ls  th ro u g h  th e  
coil a n d  a b so rb s th e  la te n t h e a t fro m  th e  
su rro u n d in g  in c o m in g  a ir
d iv id e r to  se p e ra te  th e  c h a m b e r ke e p in g  
w a rm  a n d  c o o l a ir se p e ra te
c o o l w a te r  c o m in g  in fro m  c o ile d  p ip e s in  
th e  e a rth , a t  a  c o n s ta n t te m p e ra tu re  o f 17°
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fre sh  a ir in le t c o ile d  p u m p
o u ts id e inside
c o ld  fre sh  a ir in
c o o l s ta le  a ir ru n s th ro u g h  a co il 
b e fo re  e x itin g  to  ra ise  th e  
te m p e ra tu re  o f th e  in c o m in g  
c o ld  a ir by a fe w  d e g re e s b e fo re  
it  tra v e ls  d o w n  to  th e  a ir h e a t  
p u m p  u n it in  th e  b a se m e n t
c o o l s ta le  a ir  o u t
c o o l s ta le  , 
a ir in
c o o l fre sh  a ir o u t  
to  a ir h e a t p u m p  
in b a se m e n t
c o o l, fre sh  a ir  in le t p ip e
w a rm  w a te r  c o m in g  in fro m  
c o ile d  p ipes in  th e  e a rth , a t a 
c o n s ta n t te m p e ra tu re  o f 18.7°C
Figure 8.4.4 Geothermal HVAC System in Winter [Ransome, J. 2016]
w a rm  a ir o u t le t  p ip e  
a ir h e a t p u m p  unit
b lo w e r to  suc k w a rm  a ir up  in to  b u ild in g  
a n d  d isp la c e  it th ro u g h  A /C  v e n ts
co il in s id e  a ir h e a t p u m p  to  w a rm  in c o m in g  
air, w a te r  c o o ls  d o w n  a s it tra v e ls  th ro u g h  th e  
coil a n d  as th e  la te n t h e a t is a b so rb e d  fro m  
it in to  th e  su rro u n d in g  in c o m in g  a ir
d iv id e r to  se p e ra te  th e  c h a m b e r  
ke e p in g  w a rm  a n d  c o o l a ir se p e ra te
c o o l w a te r  re tu rin g  to  c o ile d  p ip e s in 
e a rth
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8.5 PERIMETER SECTIONS ANP J ^ TAILS
puddled earth to form 
c a p
420mm high RC 
upstand
600mm w ide reinforced 
ram m ed earth wall
drip
continuous double glazed, sealed 
frameless window, siliconed in place
continuous aluminium blocking (top 
a nd  bottom)
600mm wide reinforced ram m ed 
earth wall
skylight frame 
2 layers of glazing
flashing
DPM
deep service510mm deep service void
Detail A
DPM
earth a nd  planting 
filter mat 
drainage layer
polypropylene slip sheet (min 40mm) 
primary waterproofing m em brane 
insulation
min 40mm screed laid to fall
255mm thick RC roof slab
27x57mm angle cleats fixed to U/S of soffit
25mm w ide steel angle strap handers at 1200c/c 
insulation
15x45mm mild steel channels at I2000c/c 
80x25mm pressed steel ciling sections at 450c/c
1 or 2 layers of 900mm  w ide x 12.5mm thick 
plasterboard screwed to ceiling sections
Rhinolite ceiling finished, painted with white PVA
min 40mm screed
min 85m m  RC slab to Engineer's spec
sloped continuous w ater 
trough with crushed stone
RC footing to Engineer's 
spec
torch on waterproofing
NGL
recessed light
Figure 8.5.1 Perimeter Section Through a Rammed Earth Wall and Green Roof
Not to Scale [Ransome, J. 2016]
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puddled earth to  form cap
420mm high RC upstand
600mm wide reinforced
rammed earth wall K
rebar reinforcing within 
rammed earth wall
skylight frame  
mastic sealant DPM
earth and planting
filter mat
drainage layer
polypropylene slip sheet 
(min 40mm]
primary waterproofing
membrane
insulation
min 40mm screed laid to fall
255mm thick RC roof slab
27x57mm angle cleats fixed to 
U/S of soffit
25mm wide steel angle strap 
handers at 1200c/c
insulation
15x45mm mild steel 
channels at 12000c/c
80x25mm pressed steel 
ciling sections a t 450c/c
1 or 2 layers of 900mm wide x 
12.5mm thick plasterboard 
screwed to ceiling sections
Rhinolite ceiling finished, 
painted with white PVA
Figure 8.5.2 Detail A
Scale 1:20 [Ransome, J. 2016]
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p la n tin g
D P M
3 4 0 m m  h ig h  R C  
u p s ta n d
to rc h  o n  
w a te rp ro o f in g
10 m m  s o f t  b o a rd  
e a r th  b e rm
2 3 0 m m  m a s o n ry  w a ll
c ru s h e d  s to n e
a g ric u ltu ra l d ra in
R C  fo o t in g  to  
E n g in e e r 's  s p e c
Figure 8.5.3 Perimeter Section Through an Earth Berm and Green Roof
Not to Scale [Ransome, J. 2016]
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e a r th  a n d  p la n t in g
f i lte r  m a t
d ra in a g e  la y e r
p o ly p ro p y le n e  s lip  s h e e t  
(m in  40-m il)
p r im a ry  w a te rp ro o f in g  m e m b ra n e  
in s u la t io n
in s u la t io n  a d h e s iv e  
2 5 5 m m  th ic k  R C  ro o f  
s la b
m in  4 0 m m  s c re e d
m in  8 5 m m  R C  s la b  to  E n g in e e r 's  s p e c
In o rd e r to c reate the illusion of the build ing be ing  und erg round, 
the berm ed earth continues o ver the upstand beam  to connect 
w ith  the p lanted roof. Th is a llow s the build ing to be h idden 
und erne a th  and the edge concea led  in the earth.
The w a lls that the earth is berm ed up a ga inst have been treated like 
a basem ent w a ll. The  torch on w a te rp ro ofing  w ith an agricu ltura l 
drain be low  to d isa llow  w a te r from  seep ing  into the build ing.
planting
DPM
340mm high RC 
upstand
torch on 
waterproofing
10mm soft board
earth berm
230mm masonry wall
earth and planting
filter mat
drainage layer
polypropylene slip sheet 
(min 40-mil]
primary waterproofing membrane 
insulation
insulation adhesive
255mm thick RC roof 
slab
Figure 8.5.4 Detail B
Sca le  1:10 [Ransome, J. 2016]
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water supply outlet pipe to supply 
each side of planter box
50mm diameter SS support brace 
between concrete louvres with 8mm SS 
cable through center bar
8mm SS cable for creepers to climb on
RC coping to fall into planter box 
with chamfered edge and drip 
channel
planter box with creepers in 
planting soil
powdercoated mild steel angle bracket to 
anchor concrete louvre at bottom into 
upstand beam to Engineer's detail
340mm RC upstand beam
50mm uPVC spout to drain 
excess water to fall to 
planter box below
muslin cloth covering on end 
of pipe to prevent soil from 
falling out
45° chamfer on slab edge
30mm drip channel along 
entire length of slab
earth and planting 
filter mat
drainage layer 
slip sheet
primary waterproofing 
membrane
insulation
min 255mm thick RC slab to 
Engineer's spec
25mm diameter water supply pipe 
from water storage on lower 
ground floor
Figure 8.5.5 Planted Pergola Detail
Not to Scale [Ransome, J. 2016]
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pudd led earth to  form  
cap
600m m  w ide reinforced  
ram m ed earth wall
drip
continuous double glazed, sealed  
fram eless w indow , siliconed in place
continuous alum inium  blocking (top 
and bottom )
600m m  w ide reinforced ram m ed  
earth  wall
torch on w aterp roofing
NG L
sloped continuous w a te r 
trough w ith  crushed stone
RC foo ting  to  Engineer's 
spec
max w a te r level o f dam
Figure 8.5.6 Viewing Window and Trough Over Dam Through Rammed Earth Wall
Not to Scale [Ransome, J. 2016]
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1.1.1 The Brief:
As m entioned p rev iously in the docum ent, the W hite Rhino is 
und er threat, not only in South Africa but w orld w id e . As a resu lt of 
poaching  and lack of b reed ing p rogram s, the num b e r of W hite 
Rhino w o rld w id e  has fa llen be low  20 500. It is one of South A fric a 's 
la rgest m am m als, second to the African Elephant, and w ith the 
spe c ies und er huge threat, the re -popu la tion of these an im als is 
the focus of this research report and the m ain goal to w hich the 
b rie f fo r th is p ro ject arose.
A nyone can provide a fac ility  fo r others to operate. How ever, 
tea ching  the locals the skills they require  to build these fac ilities 
and the new  techn iques that m ay be in tro duced through these 
p ro jects is the correct a pproach. Not only does it a llow  them  to 
m a inta in  and take ow nersh ip  of the new  com m unity  build ing but 
they too can use those skills in o the r a p p lica tio ns, and this then 
p rovides op p ortun itie s in the future .
The b rief outlines the p roposa l to design a Community-led Rhino 
Breeding and Ranger Training Centre to the Roo iberg  area of the 
W a terb erg  D istrict of Lim popo to boost Rhino p op ula tions past the 
point of extinction. The inc lusion of the com m unity  has a lso been 
m ade c lea r in the brief. Not only to invo lve the com m unity but to 
ed uca te  them  and provide a m eans of enha nc ing  the ir current 
liv ing situa tions by p rovid ing skills tra in ing  and inte ra ction w ith the 
centre  and the conserva tion ists, vo lunteers and students that w ill 
be w ork ing  there.
ND SUAAAAAKY
1.1.2 Site Selection:
The nature of the W hite Rhino and its need to be in the A frica n 
bushve ld has led to the dec ision of p lac ing the centre  out in the 
rura l area of Roo iberg  in the footh ills of the W a terb erg  M ounta ins 
in the Lim popo p rovince of South A frica. The  b rie f has thus 
b ecom e quite d e p e nd e nt on the p lace m e nt of the site  and its 
spec ific  cond itions of the area. The  b rief outlines the inc lusion of 
the com m unity  and the d e ve lo p m e nt of an in te rfa ce betw een 
the com m unity, W hite  Rhino and the va rious v is ito r/u se r g roup s as 
w ell as the need for conse rva tio n  to p lay a la rge role, both in the 
future  of the W hite Rhino and the site  itse lf. For future  re fe rence, 
w hen re fe rring  to ‘the c o m m u n ity ’ th ro ug hout the chapter, tha t is 
re fe rring  to the V inge rkra a l co m m unity  v illage, loca ted  12km by 
sand road from  the site.
Physical Interface: As m entioned p rev iously , the p ro ject site  is 
located on the p rivate farm , Rotavi Private Game Reserve, in the 
Roo iberg  area of the W a te rb erg . As seen in Figure 9.1.1, the site 
lies d irectly  in the m idd le  of the m a jo r conse rva tio n  zo ne s in the 
W a terb erg  D istrict, and w ill thus add to the overa ll conse rva tio n  of 
the area.
Social Interface: The aim  of this p ro ject is to c reate a link betw een 
the existing  com m unity  and the Rhino b reed ing industry. The  fa c ility  
w ill thus b ecom e a p hysica l in te rface that conne cts the local 
com m unity  to the Rhino b reed ing and Ra ng er tra in ing  industry. As 
seen in Figure 9.1.1, the c lose st com m unity  v illage, V ing e rkra a l, is 
ju st 12km via the sand road from  the site . A fte r spe a king  w ith  the
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loca ls, both fa rm ers and com m unity  m em bers, it beca m e know n 
tha t there is a severe lack of jo b s in the a rea and that m ost of the 
peop le  that re sid e in th is v illa g e  are une m p loyed . It w a s th is fact 
tha t led to the  inc lusio n of fhe com m unity, not on ly in the build ing 
of the centre  but the running  of it too.
M ARAKELE
NATIO NAL
PARK
C O N S E R V A T IO N
B E L T
M ELETSE GAME
RESERVE
VING ERKRAAL
VILLAGE
P H A L A
P H A L A  G A M E  
R E S E R V E
ROTAVI
PRIVATE GAME 
RESERVE
MABULA 
G AM E RESERVE
M A B A L IN G W E
G A M E
R E S E R V E
5km
Figure 9.1.1: Existing “Conservation Belt" (Highlighted in Green, 
Outlined in Red) in the existing context. [Graphic by Author]
1.1.3 Financial Considerations:
Due to the locatio  of the p rop osed  centre being in a rura l setting, 
there are va rious aspects that need to be taken into a ccount 
during the design p rocess as w ell as the im p lem enta tion  and 
fund ing of the p ro ject. Be low , these item s have been listed, and 
the ir im p a ct on the design and fund ing of the build ing has been 
analysed.
INFRASTRUCTURE:
Due to the location of the site being w ith in a rura l a rea, m any 
se rv ices and in fra struc tura l e lem ents are lim ited. The  in fra structure  
that is in p lace w ill be utilised w ith in  the p ro ject and m axim ised 
upon. How ever, there w ill be som e e lem ents that w ill need to be 
im p lem ente d  and tha t w ill com e at a cost.
Roads: The Rooiberg Bewaria Road runs d irectly past the proposed 
site, and w h ile  it m ay be a sand road it is w e ll m a inta ined th ro ughout 
the ye a r and can be driven on w ith any vehic le. Th is road w ould 
the refo re  p rovide access fo the site during construction from  both 
the Rooiberg  tow n side and the Bela Bela town side. De live ry of 
m a feria ls and access fo r builders as w ell ease of access fo r post 
p ro ject com pletion fo r sta ff or visitors com ing from  any d irection 
w ou ld  be via this road. The existing roads on the site are also in 
good cond ition and are m ainta ined by the farm , these have 
been conside red  in the p lacem ent of build ings and se rv ices to 
m in im ise  the need fo r new  roads and access paths on site.
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Electricity Supply: The ow ners of Rotavi Private G am e Reserve 
paid to have pow er lines from  Eskom  insta lled a long the m ain sand 
roads w hen they bought the farm  in 2004. Th is is thus the main 
p ow er sup p ly fo r the site. There are add itiona l D iesel generators 
that have the capacity to run the entire  fa rm ’s op erations should  
there be a pow er outage. Electric ity is the refo re  not an issue on the 
site. How ever, a lte rnative m eans of e lectrica l generation has been 
exp lo red , such as the im p lem enta tion of so la r pow er w ith in the 
fac ility, as illustra ted on in C ha p te r 8, Technical Documentation. 
By using so la r power, the fa c ility  could sign ifica ntly  reduce its 
running  costs.
Water Supply: The w a te r on the farm  is ob ta ined from  boreholes 
as the re  are no m unic ipa l connections. Th is is the case w ith m any 
of the o ther fa rm s in the area too. The ra infa ll can, how ever, be 
erratic  and thus w a te r saving schem es a lw ays p lay a big ro le in 
these areas. The utilisa tion of ra inw a te r ha rvesting  sto rage tanks is 
an a bso lute  necessity, e sp ec ia lly  during the construction phase 
w hen large vo lum es of w a te r w ill be needed for the build ing. 
Rh inos a lso consum e a lot of w ater, both in drinking and the ir 
re q u irem ent fo r m uddy dam s to w a llo w  in so it is v ita l that the 
centre  is w a te r consc ious, both before and a fte r com pletion. 
C ha p te r 8, Technical Documentation, has outlined the stra tegy 
fo r ra inw a te r harvesting.
MATERIALS AND EXISTING MACHINERY AND SKILLS:
Som e of the existing  natura l m a te ria ls on the site inc lud e earth 
and stone (there is a vast a m ount of loose sto ne and rock in the 
surround ing  area). There  is a lso a C ind er b lock p ress on the farm  
that p roduces concrete  b locks 320x160x160m m  in size, th is is used 
fo r the m a jo rity  of the b uild ing  and costs a lot less than getting  
read y-m a de bricks de live red  to the farm .
Due to the lack of a rch ite cture  in the area, there a re n 't m any c lues 
as to w ha t the ‘genera l typ o lo g ie s’ are, and thus the a rch ite c ture  
fo r the p roposed centre  ca nno t be derived from  this. Using the 
approach of utilising  w ha t is on site and a va ila b le  re ga rd ing  skill 
and m a te ria lity  is thus very im p o rta nt and new  skills can be ta ught 
in this w a y of design and build ing.
In addition to this, p assive design m e tho d o lo g y has a lso been 
resea rched and incorp ora ted  into the design in o rd e r to m a xim ise  
the e ffectivene ss of the m a te ria ls used and to c reate  a the rm a lly  
effic ient build ing design. Th is is a lso a n o th e r w a y the centre  
can respond to the site cond itions to c reate  a susta ina b le  and 
conserva tion aw are design.
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9.2 IMPLEMENTATION OF PROJECT
Th is section focuses on the the im p lem enta tion  of the proposed 
centre . Va rous aspects have been considered, such as sta rt up 
costs, fund ing , and the re q u irem ents fo r the centre . Proposed 
fund ing  as w ell as a p otentia l c lient is d iscussed , as w ell as the fee 
p roposa l fo r the scope of se rv ices fha t w ould  be provided by the 
a rch itectura l p rofessiona l.
2.1 Fee proposa l:
The assoc iated  build costs fo r the p roposed centre  are based 
on estim a ted  areas fo r the p rogram m e of the centre  that w ere 
dete rm ined fo r the sketch design phase of the design p rocess. 
These inc lude the proposed fees fo r the se rv ices of an a rch itectura l 
p ro fessiona l based on the build ing costs and the recom m ended 
fee struc tu re  as per the SAC AP guide lines.
The build cost b reakdow n is show n in Figure 9.2.1. The  rates per 
squa re  m eter and the p rog ra m m e sizes p rovide the estim ated 
tota l costs. It is im portant to note that the costs assoc ia ted  w ith 
the build ing in this table are genera l and could  va ry based on the 
source of the m ateria ls as w ell as the la bour costs. Figure 9.2.1 show s
the p rofessiona l a rc h ite c t's 
fe e 's  based on the 
estim a ted  build  cost as per 
the re com m e nd ed  pro ject 
cost-ba sed  fee by SAC AP.
project cost 24,920,000.00
Cost Bracket 7 R13 000 001 - R40 000 000
Total Fee (recommended): 2.242,800.00
Based on 9% ot consturction cost
As per Table I:  Project Cost-based Fee by SACAP
3
4.1
4.2 
5
PERCENTAGE 
OF TOTAL FEE 
5%
15%
20%
20%
10%
27%
3%
ESTIMATED COST (ZAR)
112.140.00
336.420.00
448.560.00
224.280.00
224.280.00
605.556.00
67.284.00
CUMULATIVE
TOTAL
5%
20%
40%
60%
70%
97%
100%
Development Costs Area (mJ) Cost Rate (R/m*) Total
Admin & General:
reception 80 9,000.00 720,000.00
food prep area 8 5,000.00 40.000.00
linen & material prep 8 5.000.00 40.000.00
laundry & sterilization 8 5.000.00 40.000.00
p h arm a cy stock & distribution 10 9.000.00 90.000.00
offices (incl kitchen & break areas) 200 9.000.00 1.800.000.00
m eeting rooms 100 9.000.00 900.000.00
male & female staff toilets 15 9.000.00 135.000.00
visitor toilets 30 9.000.00 270.000.00
m aintenance closets 8 5.000.00 40.000.00
general storage 8 5.000.00 40.000.00
loading a nd  delivery 100 7.000.00 700.000.00
workshop 50 10.000.00 500.000.00
restaurant a nd  kitchen 200 8.000.00 1,600.000.00
6,915,000.00
Rhino Breeding Facilities:
surgical suite 90 18,000.00 1.620.000.00
labs (x2) 80 18.000.00 1.440.000.00
x ray 30 18.000.00 540.000.00
post mortem exam 36 12.000.00 432.000.00
rhino horn secure vault 36 12.000.00 432.000.00
rhino recovery pen  (x5) 432 1.000.00 432.000.00
external exam  area 73 1.000.00 73.000.00
rhino holding b o m a  - big (x2) 800 1.000.00 800.000.00
rhino holding b o m a  -  small (x3) 216 1.000.00 216.000.00
5,985.000.00
Ranger Training Facilities:
reception 25 9.000.00 225.000.00
lecture rooms (x2) 40 12,000.00 480.000.00
indoor gym 60 16.000.00 960.000.00
field training 200 500.00 100.000.00
1.765.000.00
Accomodation:
staff houses (x2) 500 5.000.00 2.500.000.00
individual housing units (x6) 216 5.000.00 1.080.000.00
co m m unal areas for housing units 108 5.000.00 540.000.00
4,120,000.00
Infrastructure:
w ater infrastructure & rain w ater collection 1200 2.800.00 3.360.000.00
parking (20 bays) 250 1.500.00 375.000.00
landscaping 2000 1.200.00 2.400.000.00
6.135.000.00
TOTAL: 24,920,000.00
Note: - This am ount excludes the costs to procure professional services for the project
developm ent.
- These amounts are based on estimated building costs
-  The square meters of the building is preim inary a nd  was co m pleted  prior to final
design com pletion as an estimates
Figure 9.2.1 Professional Architects Fees Based on the Estimated Figure 9.2.2 Estimated Building Cost Breakdown and Overall Total 
Build Cost [Ransome, J. 2016] [Ransome, J. 2016]
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2.2 Incom e G eneration at the Fac ility :
In o rd e r to assess the v ia b ility  of the research re p o rt top ic , an 
exp lo ra tio n  of the possib le  incom e gene ra tion  sou rces has been 
outlined  in the tab les below . The se  figures are based on sim ila r 
p ro jects a n d /o r centres that run s im ila r p rog ra m m e s. Due to 
the ex isting  lodge fa c ilit ie s at Rotavi Priva te G am e Reserve, the 
design of the centre  w ill not inc lud e a full lodge fo r v is ito rs a nd/or 
vo lun te e rs. It has been sug g ested  that the tw o existing  lodges w ill 
be used fo r th is purpose , add ing  to the inco m e gene ra tion  of the 
fa rm  w h ile  m in im ising  the build ing fo o tp rin t and thus build  costs. 
The  o the r tw o sources of incom e w ill com e from  day visito rs as w ell 
as sho rt-te rm  vo lun te e r p rog ra m m es.
INCOME GENERATION AT SIMILAR CENTRES
O R G A N I S A T IO N T Y P E  O F  IN C O M E A M O U N T A V E R A G E  Q T Y
M O N T H L Y
T O T A L
C O M M E N T S
De Wildt Shingwedzi 
Cheetah Reserve, 
Waterberg Limpopo
day visitors on tours 
(twice daily)
220.00 8 per day 53.680.00
guided tour through the cheetah 
reserve on a gam e viewer
Wilderness Conservation & 
Wildlife Research in South 
Africa
conservation
volunteers
16,240.00 12
every 2 
weeks 389,760.00
includes all food, accomodation, 
training, equipment, airport 
transfers, laundry and activities
Wildlife Act: Field Research 
and Learning, Zululand 
South Africa
conservation
volunteers 16,750.00
12 every 2 
weeks 402,000.00
includes all food, accomodation, 
training, equipment, airport 
transfers, laundry and activities
Adventures with Elephants, 
Zebula. Limpopo
day visitors on tours 
(twice daily)
265.00 10 per day 80.825.00
interactions, safaris and swims with 
elephants
Figure 9.2.3: Reference Pricing for Income Generation at Similar 
Centres [Generated by Author]
Due to the inc lusion of the Ra nger tra in ing  p ro g ra m m e  being 
fo r the b enefit of the com m unity  m em bers, the ‘in c o m e ’ fo r the 
G am e Ra ng er tra in ing  has been om itted  and w ill be sub sid ised  by 
the p rofits of the centre  as w e ll as outside  fund ing . As seen in the
tab le in Figure 9.2.5, the incom e of the first ye a r ‘20 1 6 ’ assum ing 
the build ing is up and running is ju st over R6.4 m illion and inc rea ses 
accord ing  to South  A frican inflation rates each yea r. Th is incom e 
has been inc lud ed in the sta rt up costs invo lved w ith  the centre 
that can be seen on the fo llow ing  page.
INCOME GENERATION PREDICTION AT RHINO BREEDING AND RANGER TRAINING CENTRE
T Y P E  O F  IN C O M E A M O U N T A V E R A G E  Q T Y
M O N T H L Y
T O T A L
Y E A R L Y
T O T A L
C O M M E N T S
Rotavi Lodge 7,000.00 12
nights per 
month
84.000.00 1,008.000.00
sleeps 14 people, self catering 
lodge
Daily tour 240.00 8 per day 58.560.00 702,720.00
guided tour of the breeding facility 
and gam e drive though the farm
Conservation Volunteers 16,500.00 12
every 2 
weeks
396.000.00 4,752,000.00
includes all food, accom odation, 
training, equipment, airport 
transfers, laundry and activities
T O T A L :  6 ,4 6 2 ,7 2 0 . 0 0
Figure 9.2.4: Monthly Income Generation at the Proposed Rhino 
Breeding and Ranger Training Centre [Generated by Author]
INCOME GENERATION PREDICTION AT RHINO BREEDING AND RANGER TRAINING CENTRE
TYPE OF INCOME 2016 2017 2018 2019 2020
Rotavi Lodge 
Daily tour
1,008,000.00
702,720.00
1,074,528.00 
749,099.52
1.145,446.85
798,540.09
1,221,046.34
851,243.73
1,301,635.40
907,425.82
Conservation Volunteers 4,752,000.00 5,065,632.00 5.399,963.71 5,756,361.32 6,136,281.16
TOTALS: 6,462,720.00 6,889,259.52 7,343,950.65 7,828,651.39 8,345,342.38
Figure 9.2.5: Income Generation at the Proposed Rhino Breeding 
and Ranger Training Centre [Generated by Author]
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2.3 Start-up Costs Involved with a Rhino Breeding Centre:
O utlined  in the tw o tab les in Figure 9.2.6, are the costs invo lved in 
sta rting  up a six cow  Rhino b reed ing farm , the figures are based 
on the num bers fo r sta rting  a 100 cow  farm  as estim ated by Rhino 
b ree d er John Hum e. [Hume, J. 2015] He has com pleted  a v iab ility 
repo rt on the costs invo lved in running a Rhino b reed ing fac ility 
to ju stify  the lega lisa tion of Rhino horn trade. As per these two 
tab les, it can be seen that the annua l p rofit fo r the centre  fo r the 
first few  years is quite low  and thus w ou ld  on ly co ve r the build cost 
outlined on the p revious page in Figure 9.2.3 as R24.92 m illion by 
m id-2020.
RUNNING COSTS FOR 6 RHINO COW BREEDING PROJECT
2 0 1 6 2 0 1 7 2 0 1 8 2 0 1 9 2 0 2 0
liv e s to c k  e x p e n se s 7 9 ,2 0 0 .0 0 8 7 ,1 2 0 .0 0 9 5 ,8 3 2 .0 0 1 0 5 ,4 1 5 .2 0 1 1 5 ,9 5 6 .7 2
b a n k  c h a rg e s
9 3 ,0 6 0 .0 0 1 0 2 ,3 6 6 .0 0 1 1 2 ,6 0 3 .0 0 1 2 3 .8 6 3 .0 0 1 3 6 ,2 4 9 .0 0c o m p u te r  e x p e n se s
e le c tr ic ity
fu e l 7 7 ,0 0 0 .0 0 8 4 ,7 0 0 .0 0 9 3 ,1 7 0 .0 0 1 0 2 ,4 8 7 .0 0 1 1 2 ,7 3 6 .0 0
h e rb ic id e 4 8 ,4 0 0 .0 0 5 3 ,2 4 0 .0 0 5 8 ,5 6 4 .0 0 6 4 ,4 2 0 .0 0 7 0 ,8 6 2 .0 0
in s u ra n c e 5 ,1 4 8 .0 0 5 ,6 6 2 .8 0 6 ,2 2 9 .0 8 6 ,8 5 2 .0 0 7 ,5 3 7 .2 0
lic e n se s
1 2 ,3 2 0 .0 0 1 3 ,5 5 2 .0 0 1 4 ,9 0 7 .0 0 1 6 ,3 9 8 .0 0 1 8 ,0 3 8 .0 0p o s ta g e
p r in t in g  &  s ta t io n e ry
p ro te c t iv e  c lo th in g 8 ,5 8 0 .0 0 9 ,4 3 8 .0 0 1 0 ,3 8 2 .0 0 1 1 .4 2 0 .0 0 1 2 ,5 6 2 .0 0
re p a irs  &  m a in te n a n c e 1 8 0 .4 0 0 .0 0 1 9 8 .4 4 0 .0 0 2 1 8 ,2 8 4 .0 0 2 4 0 .1 1 2 .0 0 2 6 4 ,1 2 4 .0 0
sa la rie s 2 4 2 ,0 0 0 .0 0 2 6 6 ,2 0 0 .0 0 2 9 2 ,8 2 0 .0 0 3 2 2 ,1 0 2 .0 0 3 5 4 ,3 1 2 .0 0
te le p h o n e 2 9 ,9 2 0 .0 0 3 2 ,9 1 2 .0 0 3 6 ,2 0 3 .0 0 3 9 ,8 2 4 .0 0 4 3 ,8 0 6 .0 0
w a g e s 5 0 6 .0 0 0 .0 0 5 5 6 .6 0 0 .0 0 6 1 2 ,2 6 0 .0 0 6 7 3 ,4 8 6 .0 0 7 4 0 .8 3 5 .0 0
p ro fe s s io n a l fe e s 1 1 4 .4 0 0 .0 0 1 2 5 ,8 4 0 .0 0 1 3 8 ,4 2 4 .0 0 1 5 2 ,2 6 6 .0 0 1 6 7 ,4 9 3 .0 0
s a fe  c u s to d y  fe e s 3 7 ,4 0 0 .0 0 4 1 ,1 4 0 .0 0 4 5 ,2 5 4 .0 0 4 9 ,7 7 9 .0 0 5 4 ,7 5 7 .0 0
s e c u r ity  e x p e n se s 7 1 ,2 8 0 .0 0 7 8 ,4 0 8 .0 0 8 6 ,2 4 8 .8 0 9 4 ,8 7 3 .6 8 1 0 4 3 6 1 .0 6
TO TA LS + 10% P.A 1,505,108.00 1,655,618.80 1,821.180.88 2 ,003,297.88 2.203,628.98
CAPITAL COSTS FOR 6 RHINO COW BREEDING PROJECT
2016 2017 2018 2019 2020
NR A M O U N T NR A M O U N T NR A M O U N T NR A M O U N T NR A M O U N T
carry  o v e r from  p rev. yea r 0.00 -257.612.00 -2.576.252.72 -6.308.132.49 -10.835.097.26
purc ha se s co w s 6 3 .000,000.00 5 2.665.000.00 5 2 .840,890.00 5 3.028 .388 .74 5 3 ,228 ,262 .40
p u rc h a se s bulls 2 500.000.00 1 250.000.00 1 250.000.00 1 250 .000 .00 1 250 .000 .00
b irths 5 3 4 4 7
d e a th s  fe m a le s 0 0 1 0 1
d e a th s  m a le s 0 0 0 0 1
sa le s  fe m a le s  +  10%  P .A 2 -1.300.000.00 2 -1.320.000.00 2 -1.360.000.00
sa le s  m a le s  + 10%  P .A 1 -660.000.00 1 -680.000.00
SUB TOTAL 3,500,000.00 2,657,388.00 -785,362.72 -5,009,743.75 -9.396.834.86
TO TA L R U N N IN G  EXP + 10% 1,505.108.00 1,655,618.80 1.821,180.88 2.003 ,297 .88 2 .203 .628 .98
LESS IN C O M E G EN ER A TIO N 6.462.720.00 6 .889.259.52 7 ,343.950.65 7.828,651.39 8 .345 .342 .38
fe n c e s 200,000.00 0 0 0 0
e q u ip m e n t 1.000,000.00 0 0 0 0
TOTAL INVESTMENT -257,612.00 -2,576,252.72 -6,308,132.49 -10,835,097.26 -15,538,548.27
TOTAL PROFIT: 257,612.00 2,576.252.72 6,308,132.49 10,835,097.26 15.538,548.27
Figure 9.2.6: Running & Capital Costs for a 6 Rhino Cow Breeding 
Project [Table by Author based on Hume, J. 2015]
In the tab le  in Figure 9.2.7, the a nnua l p rofit of the p roposed 
centre  is outlined shou ld  the lift on the ban of legal Rh ino horn 
trad e be lifted. It is c lea rly  ev ident tha t the profits of the centre 
rise exp o nentia lly  w ith the sa le of Rh ino horn inc lud ed on an 
estim a te d  2kgs of horn per Rhino per yea r. The  price of the horn 
has a lso been estim a ted  to d e crea se  o ver the yea rs as should 
the d e m a nd be m et, and the illega l trade risk fa c to r rem oved the 
horn w ill be w orth  a lot less as the y e a r’s pass.
CAPITAL COSTS FOR 6 RHINO COW BREEDING PROJECT WITH LEGAL HORN TRADE
2016 2017 2018 2019 2020
NR AMOUNT NR AMOUNT NR AMOUNT NR AMOUNT NR AMOUNT
carry over from prev. year 0.00 -257.612.00 -2.576.252.72 -6.308.132.49 -10.835.097.26
purchases cows 6 3,000.000.00 5 2,665.000.00 5 2.840.890.00 5 3.028,388.74 5 3.228.262.40
purchases bulls 2 500.000.00 1 250.000.00 1 250.000.00 1 250000.00 1
births 5 3 4 4 7
deaths females 5+2 0 0 1 0 1
deaths males 1 +2 0 0 0 0 1
sales females + 10% P.A 2 -1.300.000.00 2 -1,320,000.00 2 -1.360.000.00
sales males + 10% P.A 0 1 -660,000.00 1 -680.000.00
S U B T O T A L 3 ,5 0 0 .0 0 0 .0 0 2 .6 5 7 ,3 8 8 .0 0 - 7 8 5 ,3 6 2 .7 2 - 5 .0 0 9 ,7 4 3 .7 5 -9 ,6 4 6 .8 3 4 .8 6
TOTAL RUNNING EXP + 10% 1,505.108.00 1.655.618.80 1.821.180.38 2.003.297.88 2.203.628.98
LESS INCOME GENERATION 6.462,720.00 6,889.259.52 7.343,950.65 7.828,651.39 8.345.342.38
fences 200,000.00 0 0 0 0
equipment 1.000.000.00 0 0 0 0
T O T A L  IN V E S T M E N T - 2 5 7 .4 1 2 .0 0 - 2 ,5 7 6 ,2 5 2 .7 2 - 6 ,3 0 8 ,1 3 2 .4 9 - 1 0 ,8 3 5 ,0 9 7 .2 6 - 1 5 ,7 8 8 ,5 4 8 .2 7
return 12kg horn « ' R 150 000 inc. less 10% PA -2,400,000.00 -3,818,181.82 -4,958,654.55 -5.860,210.91 -6,556.916.36
T O T A L  IN V E S T M E N T - 2 ,6 5 7 ,6 1 2 .0 0 - 6 .3 9 4 .4 3 4 .5 4 - 1 1 ,2 6 6 ,7 8 7 .0 3 - 1 6 ,6 9 5 .3 0 8 .1 7 -2 2 ,3 4 5 ,4 6 4 .6 3
T O T A L  P R O F IT 2 .6 5 7 .6 1 2 .0 0 6 .3 9 4 ,4 3 4 .5 4 1 1 .2 6 6 .7 8 7 .0 3 1 6 .6 9 5 .3 0 8 .1 7 2 2 .3 4 5 .4 6 4 .6 3
ACCUMULATIVE NO. OF RHINO ON FARM 
(INCL. DEATHS. EXCL. SALES)
13 22 31 41 52
T O T A L  N O . O F  W H IT E  R H IN O  O N  F A R M  ( IN C L .  
C A L V E S )
13 2 2 29 3 6 4 4
Figure 9.2.7: Running & Capital Costs for a 6 Rhino Cow Breeding 
Project WITH Legal Horn Trade [Table by Author based on Hume, J, 2015]
In H u m e ’s c a lcu la tio ns fo r a 100 cow  b reed ing  p ro ject, the 
d iffe re nce in the tota l inve stm e nt in the ye a r 2020 is nearly 
R129m illion  less w ith  the lega lisa tion of Rhino horn trad e should
these figures be ca lcula ted a ccura te ly. Hum e w ent on to ca lcula te 
the figures up to the ye a r 2025, and by then a Rhino breeding 
farm  w ou ld  be m aking a p rofit of roughly R169m illion. [Hum e, J. 
2015] Th is m oney could be pum ped back, not only into the Rhino 
conserva tion ind ustry  but conserva tion in genera l and w here  
ever it is needed . Hum e exp la ins that trim m ing a Rh in o ’s horn is a 
non-co nsum p tive  susta ina b le  use of one of our natura l p roducts 
w hich the Rhino rubs aw ay a nyw a y - that is w hy its po int it sharp, 
it has been rubb ing  the horn aw ay. [Hume, j .  2015] As seen in Figure 
9.2.7, the figures fo r a six cow  sta rt up p ro ject in 2020 are also a 
lot h igher by 2020. W hile  it is not as d rastic  as H um e ’s ca lcula tions, 
seco nd ary incom e g enera tors have also been factored  into 
this ca lcu la tio n and R5 mill extra  in one ye a r w ill go a long w ay 
regard ing  com m unity  skills d e ve lo p m ent and upliftm ent.
The lega lisa tion of Rh ino horn trade is, as exp la ined p rev iously in 
the docum ent, a very controversia l topic. For th is reason, other 
m eans have been outlined to p rove the v ia b ility  of this centre, 
w ith, o r w itho ut it.
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9.3 THE PROPOSED CLIENT & COMMUNITY
The p roposed c lient fo r the fund ing of the centre  is currently Rhino 
b ree d er and farm  ow ne r John Hum e. The reason fo r choosing 
a p rivate inve sto r is due to the existing farm  Hum e ow ns in the 
North W est p rovince of South  A frica. He a lrea d y ow ns over 1000 
W hite Rhino and his b reed ing pro ject is a huge success. The only 
dow nfa ll is that by having so m any Rhino so c lose ly confined w hen 
they are used to m asses of space, there is a h igher rate of d isease 
and infection. It is th is reason that re locating  som e of the Rhino to 
a no the r farm  w ould  not on ly be benefic ia l to the Rhino them se lves 
but a lso to the co m m unities in the other areas. The costs of buying 
Rhino could also then be om itted from  the ca lcu la tio ns and 
ra the r inc lude costs of transp orting  Rhino from  his existing farm  
w hich w ould  be a lot less than buying new  Rhino from  e lsew here . 
Th is w ould  resu lt in the sta rt-up  costs being a lot less and thus the 
tu rno ve r being a lot h igher. The table in Figure 9.3.1, show s the 
annua l profits shou ld  he re locate his Rhino to the new  fac ility. The 
cost of re locating  is roughly R31 000 per Rhino [Save the Rhino. 
2014], Th is c learly show s that the cost of the fa c ility  w ould  be able 
to be paid off a lot q u icke r and the add ition of outside investors 
or dona tions w ould  be m inim al.
CAPITAL COSTS FOR 6 RHINO COW BREEDING PROJECT WITH RELOCATION
2016 2017 2018 2019 2020
NR A M O U N T NR A M O U N T NR A M O U N T NR A M O U N T NR A M O U N T
c a rry  o ve r from  p re v . yea r 0.00 -3 .509 ,612 .00 -5.828.252.72 -9.560.132.49 -14,087 ,097 .26
re lo c a te  co w s 6 186.000.00 5 2.665 ,000 .00 5 2,840 .890 .00 5 3 .028 .388 .74 5 3 .228 .262 .40
re lo c a te  bulls 2 62,000.00 1 250,000.00 1 250 .000 .00 1 250 .000 .00 1 250 ,000 .00
b irths 5 3 4 4 7
d e a th s  fe m a le s 0 0 1 0 1
d e a th s  m a le s 0 0 0 0 1
sa le s  fe m a le s  +  10%  P .A 2 -1.300 ,000 .00 2 -1 ,320,000.00 2 -1 .360 .000 .00
sa le s  m a le s  +  1 0 %  P .A 1 -660,000 .00 1 -680 ,000 .00
SUB TOTAL 248,000.00 -594.612.00 -4,037,362.72 -8,261,743.75 -12,648.834.86
TO TA L RU N N IN G  EXP +  10% 1,505,108.00 1.655,618.80 1,821,180.88 2 ,003 ,297 .88 2 ,203 ,628 .98
LESS IN C O M E G EN ER A TIO N 6 ,462 ,720 .00 6.889 ,259 .52 7 ,343,950.65 7,828,651.39 8 ,345 .342 .38
fe n c e s 200 ,000 .00 0 0 0 0
e q u ip m e n t 1,000.000.00 0 0 0 0
TOTAL INVESTMENT -3,509,612.00 -5,828,252.72 -9,560.132.49 -14,087,097.26 -18,790,548.27
TOTAL PROFIT: 3,509,612.00 5,828,252.72 9,560,132.49 14,087,097.26 18,790,548.27
Figure 9.3.1: Running & Capital Costs for a 6 Rhino Cow Breeding 
Project with Relocation from Existing Farm [Table by Author based on 
Hume, J, 2015]
A no the r m a jor aspect of the p roposed p ro ject is com m unity 
invo lvem ent. A va ilab le  m ateria ls on site that can be used to build 
w ith have been incorp orated  into the design, and the overa ll 
a im  is to invo lve the com m unity in the p ro ject from  sta rt to finish. 
W he ther som e are invo lved in the build ing and construction, 
others in the running of the centre  and skills d e ve lo p m e nt as w ell 
as those that a lrea dy have job s and are not in te rested in being 
invo lved in the p ro ject at all.
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9.4 CONCLUSION
As outlined  in all of the in fo rm a tion p rovided th ro ug ho ut the 
d o cum e nt it can be conc luded that the p rop osed  pro ject is both 
v ia b le  and feasib le  on the p roposed site . W h e th e r the ban on the 
legal trad e of Rhino horn is lifted o r not, the centre  w ill still m ake 
a p rofit each ye a r a llow ing  it to g row  exp o ne ntia lly  and use the 
p rofits to put back in to  the conse rva tio n  of the W hite  Rhino as w ell 
as of the area and the up liftm e nt of the com m unity.
The  p rop osed  c lient, John Hum e, is a fea sib le  option fo r the fund ing 
of the p ro ject and d e pend ing  on the bond taken out fo r the build 
cost of the centre , th ird  party fund ing  w ou ld  m ore than like ly not 
be needed . It could  be p rop osed  that a few  fund ra ising  events 
be hosted in the in itia l sta ges to boost the in itia l cash flow  into 
the p ro ject. How ever, w hen sta rting  off on a sm a ll sca le  b reed ing 
p ro ject, the sta rt-up  costs are not very high, and the centre  should  
have a positive  tu rno ve r from  ye a r one shou ld  the add itiona l 
inco m e be gene ra ted  a ccord ing ly .
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